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(57)Abstract: 

PROBLEM TO BE SOLVED: To ensure a sufficient 
contact area at the bottom of a contact hole, even if the 
contact hole is shifted a little in the direction crossing a 



wiring by a method, wherein the connection hole is 
drilled in a self-alignment manner and its shape is so 
formed as to be long in a direction crossing the wirings 
adjacent to each other. 

SOLUTION: The shape of a connection hole STC for a 
capacitor is such that a dimension in the extension 
direction of a bit line BL is larger than a dimension in the 
widthwise direction of the bit line BL. Therefore, the 
area of the upper surface of a plug P, which is exposed 
from the opening of the connection hole STC 51 for the 
capacitor, i.e., the contact area between the storage 
electrode of the capacitor C and the plug P, is larger 




than the contact area in the case of a connection hole 
51. Further, even if the position of the connection hole 
STC for the capacitor is shifted from the position of the 
pattern of the plug P, the contact area between the 

storage electrode of the capacitor C and the plug P can be fully ensured. Therefore, the 
electrical connection between the capacitor C and a selective MOS-FET Q can be improved. 
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<54> ***^3m°iJ&i£»<Dia^ 



(57) 

t c a> %7 7 <? p <D JftiSffi**^*:*: * H 

i2t Ufc. 




»*Sffi± 13, itf IS^fbR k 6> £ 

CDi£& O) 3 ts <DE L* l=R J£ T *i£»CDfe1 

fcfc£±£< LfcKffiTx??v?««ttr ctizjt 
y. i»sE«is?Ls^eai^wi=»?Lr*x«fc€«ii. 

(e) ttiettML4)?EE&K*. *riESl*l=RJST»E 

tm=WLTsar**6ia>«*fts, wsehi*i=r«t* 
ge» <Daga*i&<D« ? Jt y t n < « ^ «t 3 izrajdi 

[i»*iB 2] 133ft SB 11E$SCF)¥!S^«I51»9RS<0S5! 
iSTfr&lifcU <T, ffiIE&ta?La)¥E^;&lifcl}*^/''S 

awatttf 1 *y fc*SL^fc€««fcr 

CSS* 3] (a) ¥3fM5t£±i::BEU?griiffl<Dtt» 
RfcJ:tf£ i <D£fbR*TJ§A>£)EI=*ttt LfcfiK ^<D 
£ttR*3<fctf3Si 0)Sfl:R«'l£-.z;v?rSCkl=«£ 
y, ±mz» i ©sfbR^fctt*** v^Rtfsusti 

fcttifta)Ett«rajdir*X*Ik. (b) *fi£i£lftfl2jriX 
fiffcfl)¥!£*3«5±i::3S 2a>aEfbR«*t«r*£klI«fc 
tfiEttfttDiES&Olim *r-;>:7R<D£EfcJttf¥ 
»*Sffi±<D¥*lEHS38 2 0)^fbKI=J:-D"rttfll3-*I 
fit. Cc) **IE£2 0)£fbRCDteffiX*IfftO)¥>£fMI 
*J5±li. MIESSi ©SfbRktt*tt*»ra/P&tf*«S 
l££*i£«r*Xfik. Cd) *tlE*S&l£|IS>L\7\ WIS 

*HE¥!S*S*J5<iD-S5 6iSair^J:d<i:«IS?L€*7Lr 
ffi!E*8«R kffiiESS 1 <D£fbRfcJ;tf3S2 0£fb 
RfctDXy^VPiSflUt^*^ LfcttsSTXv^V? 

»ii*»rcti=J:y, wsE«i«L«ties86tti=»?L 

«HE»»Ko)Xy*v^i«Jsia)*di, ffisESS i o)£rt:f£ 
«J:tf52<DWbK<DX v*vsns«J:y 

fflEB ± <0» 2 a>S f b R * * ffl * 1* fcf I . 

ittsESS 1 0)ffifbRfcJ:tf»2a>WbRa>X v*Vtf>IJB 

0*65. W!ES6»R<DX-y^v^jiJ3IJ:yfc5S< tt*«fc 

^ftiz^Lr^x^fc^a^ 

Ce) WsEJSia?La)¥ffira«£, ffi5ESl*l=RST*K 
ffitt ©SSS* ifia©« * J: y t, £ < * <t 3 ttJBtf! izradi 
CIl5ftJS 4] (a) ¥Rftttffi|=aNHft«KjclLfi: 

tiL f-o)dats«rti=d»R«s«>iAGcfcizjty, w§e 



¥lS»StJSI=slBK«ia*ai«« 3 £JBJrtr^XJifc* 
(b) WsE¥^*StJS±l=iE$ftJKrfffl<D^^RfcJ:z;a 

i<osfbR«Ted>6JBi=*B«i,fca. tco^iR^ 
e/ss 1 o)^fbR*/ta-xv^r*cfci=J:y. ±25i^ 

381 d)mbRd i e>«*4^ v7Rft5Sftl«tlfctt»<DBe 
»5lfgrtir*X*£k, 

C c ) ffiiE SE X*i f £ o>¥ £f* S *JS± I z % 2 o> mt 

v7R0)*EB*>J:Cf¥«*WJR±0) J Pffl£H*jH2<Dfifb 
RH <£t>T«*ST*X fit, 
Cd) *fsE«2<0^fbRfl)WffiX*I^CD¥l5*StJ5± 

*ittT*X*lk. 
(e) ffisEJSKKirfcur, WIEffilR0)ie»<D5^<Oi: 
L'IZMr*iaia)na>firai=. *tlE¥R*»*JS<D-W 

IEffifbRk<DXy?v^atRtt 3 £*S< Lf«Tl7 
f^iM*iTckl:J:y. WlERW^L^fieSl^tt 

WS86»RO)x^^v^aJSfl)*as, ittlESS i CD^ftR 
*3ct£f3S2<3)SfbR<DX^5PV^5SJecty tiil< 

5*(Sftriy*v^fti«su wiE^asttsstti©* 

*!ffl±0)3S2O>MbR=£Sai*t*fc:f3L 

WIESS 1 ©SfbRfc^tfS2©£<bR©x-i»*VtfiM 

a>*tf. ttSE««R<DXv^v^3tJKJ:yfeiI<<E5J: 

dftlz»L3-*X?Sk*«jL CO ffiZmHHWm 

*rsE5L*i=R«r«Etm=WLT5tsr**i&i 

(Dfi*j&5* ttlEEl^l=R»r*Ktto)fi«*fei<Dfi*J: 

yfc«<«*j:3'5i:jg«i=jKj«r*cks«a4:rw 

MIS - FET(D^f-MS^r^i<J)9- Ftt 

k. ttlEV- Ft!l t G>±!a\Z'?- Mk<»m&1sfo\zi*&t 
*<fc3 li^^T^«3fea) httfc *R*.fc dram! 
=er*¥»5*il«EI»«iB0)«ijfi*5£7« ^r. Ca) 
¥»S*Stfi-tl3MIE«fe057- KttSJBjdir^Xflfc. 
Cb) tt8Ettlft©9-HttO)*ffiSfflfbRI=J:-DTWB[ 
r^Xfik, CO MIESfbKiJ6ffiXfI^0)¥»^S*R 
±lz. ttlE^^bR k l±S tt ^tt^ft 1 ^ tt^««R 

r^xiifc. Cd) *tie$g»Kiz*5L^r. si^izasr 

*9-K»PbTI=. ttSE^^ UtJl/38«Mi s ■ f eto) 

*l=. W5EtfteKfc*tsE§e<bRfc<DX^^v^SJRJt« 
Lfc«SfiTX-y^V^SBII€)BiTCkl=Jty. W 

?6S. «lE9-l i tto«tt*ifia<D«*J;yt*< tt^ct 

dtt»«i=»jrtr*xefc**r*ek«»afcrw 



&ttizmsaT***^>3ffl<D&*sHLr& *^k£*m 
[5$s£*s 7] =s#js 5lEtsa)¥*£tt&ttlsl»a£So)S! 

is^^iifci^r, Miemf^Lfti. mzmmwt v hfco) 

k T * ¥ £ ft £ « {□) 3& 3$ B <D &! iS 2f£ ♦ 
CI53E*e 8] II3KJB 5lESi<D¥*3ttSlttlg]»$IS<D£! 

JHO)JMHL?fi y, 
(b) ttlE&&<J)ev h-fc<J)#<?k X ^UiTJlvJSJRM I 
s- FET(D¥£tt*J^k£^ftlZJSt3T3t:-i> h$& 

CIS^iS g] (a) *m&m!x±\Z&&<J)& 1 0)SE& 
^jdir^X^k, (b) ttfE*S&0)$Sn <Di2&a>£E 
££ftl«liJ:-DTtt«TSXfSfc* Cc) WIESffctetfi 
mX*Sf*0)^!S*ffitfi±lzWSE»hlRkli*<i:*W»6 1 
tD»»K«*ittr*Ilii:. Cd) WSEJB1 
(0«»R±U:W5E«»0)3S1 <DKtt0)££*ftl=ML7 
3£ r \zm *8!&<J)3 2 a)iE$*^^rfr *X*I 
k. (e) ttKan«>nBK±l=?ftfcH-«irt*ft>&tt 

*»2 0)»»i«€*ittr*i:fci=Jcy, MsE*s&o)S&2 
<Dffitt*«isr*Mfc, co ittiESSi <D$gsifc*5*t 

C«S2<D««IKI=fcli7\ Sli|=M*?*Sl<DBIHI 

r& y. ft j T> s HLM=Bs«r*»2©B2uirBi<Dffi«i=. 

ffiE¥!M*Stfia) -25 JtnStt T 3«t 5 W?L€»5Lr 
ffilES 1 (DJg«Kfcctc;^2CD««Ki:MiE 

^m*mt c t i-«t y, titzt&mi&m£M£ib\z 

«LT*ISt««il, (e) ffiSEfcttJLo^EIBBtfi 

gkd«*ak *rsEsiM=iB«r*» i a)fiEs*©iss*i& 

CIff*i5 10] iffttifi £SE30)¥&f*£ttig»££(D 
SaiS*ai = «l*7\ ttsEftlSJLOTEE-tfsii::*!***/ 

ao^-ajtds 1 <ty fc*st»cfc«H»afcTi>¥!»ftsi 

CI53RJB 11] (q) ¥iS*Sffi±l=a»0)SSlfl)ffi 

»=6?Bjdir*Xf3t. c b) mz&mo)& 1 cdieiaco^ 
ffi^sfbKi=ct-3 7»Br*xfik* (c) tnriESfbiK 

«BX«ifSfe©¥!SftStfi±l=ttIEa?ftKfcl±JI4i:^**» 
A>fctt*3S 1 (DrefSiB^tfcttrSX*!^ Cd) WIES5 
i<D«»KI=*>L*T\ 3l*lzB£r*)Bi <0BJ»H<Dffl 



«l=. ttsE¥aftsS*JS<D-SPtf«iliT*J:dtt7^^ffl 
tDBI8?L*B?Lr*«AI=, 1WIES5 i OSftSRkttlE^ 
fbKfcO)Xy^V9iBllJt«*»< tfcttS5TXy*V 
9ftiSMTilki:J:y, WSE75 ^fflo)8!?i?L£££ 
SS£«ll=»JLT*Xfflfc. Ce) tti577CHB<J)ttHHL 
rtl=77?fflO)»ttK«B«M&CX*Sfc. (f) ffiiESS 

»2<DI8«K***«r*Ci:l=J:y. tfIE77?ffl<Di£ 
T*X Ilk. Ce) *HEJS2fl)»«K±l=tt 
B«B0>3B 1 0M2tt<DS«*iai=» 
gtf*ttftO)»2©KS»SIBrfT*Xlifc, Ch) WIS 
SB2<Dtt»K±l=t^tlS]-»WJEi>&<i:*»a<Dffi»IK 

«*n«r*cfci=J:y. *tgEa^a)^2CDi2»^«mr 

5XfIfcs (i) *tiE^2(J)JS«^feJ:ifS3(0»«K 
l=*5l*T\ 5LM=B£?*S52G)KtilH0)ffil3lz:« ffilE 

=E5S 2 (DSgfSRfc ct tfSS 3 0)J6«K fc WIESSftK k <DX 
v^V^5SffittS*S< Lfcttag7<0Xv?V^aiII= 
<ty§S?LT*kkfclz, f-CQlgJJtfLO^ffi&tt^ 

bK *HESL*iaai«r536i<DKtt<Dasi«*i&a)fi*J: 

y 65 < « * J: o fa izjgjdi t^x^i h ^mr % z t 

CSS^IS 12] (a) ¥t$»StJ5±l = Blft^Atlffl(D^ 

*K«J:tf» i <OBftlHSTea>e)IPI=*t« Lfcft, * 

<ty. xspiz^i 0)SfcRd>e><i:**rv7iRAsai^ 

+afc«^(DSE»^^rfr^XJi (b) WIE6E»J^Jdi 
ISf*o)¥a*»tfi±lzJB 20^fbK^*i«r^ C fclz 
«ty, ttiEftB<DBf*a)BB« *f v7B0)«BiSJ:tf 
¥l5ftStJS± 0)^*105^55 2 0)»tKI=J: ^ T«ffir^> 
ISt, Co) tfgE3 2a)£fkK0)t£nX*S?S<B¥!$f* 

lO>»«K**ittr*X*3k. Cd) MIE^lCDJg^K 
±IZt$!E«ScO)S 1 QBtft0)B3E:fr&l=» UT5?ST^ 
^feilz^ fl)SS 2 a)g£» ^J^jdl T 5Xfi i: . 

(e) 1 0)fg«fK±|Z^:h fc|5]-tt^fi>6 tt*S6 

2<D»BK«*i«r^iitizj:y* Mie«^<DS2(Die 

20){g»KtZfeL^T. It»i:R8T5»ifl)ieaHT6 
U, ft 1 ^. SLM=K«r*»2 0)ffittPdlO)fI«IZs W!E 

<, MIES51 0)JB«R33 ^0=36 2 0)rg»Kfc*rgESftK 

Ji^ffi r c t i=<t y. MsEm$s?L^iie^^^izs?Lr 

^«^iz % 

MIE^ 1 <D«»KfcJ:tf5S2 0)fft«&OXv*V?»M 
0)^ft5 % «s e3Sl oSfbRdS «t ^5S20)SftK0) X«v^ 

J: y fea < <t d «*# r x v * v?*afl 



WieSS 1 ©£1bRfc<£tfSS2 o)£fbRO)x ^ *vtfitft 

CD**)*. <D$g«Rfc <£CttS2a)«»Ra)Xy? 

v*a«J:y faa<tt*««tt«f*rxy *v*ftall£ 
ML. *rsEaiJBL»Efi£ttliaJLT*fc fcfali. *■ 
©aUHLfl^ffiratt^ M!E5l*l=»«r*38i <DEtt 

nwL^sm^i^jfii, titesitHKaraa 

*<Da»»rtl=i&aR*««WaCC4:lzJ:y. ffiSE 

i<DSftiKSTeft>e>Jfii=*i«Lfc?a, ^cDJSttRfcJ: 
tfss 1 aa<bR%'<£- iva«cti:j:y. -tsiz 

£ 1 QfiftR^ tt** * * 7ROTftl*e> ft fc«*©re 

*»ts±i=ssso)mtK«**ttr*cti=J:y, *4s2a 

&<DE&fcO)ailL -ji7Rfl>Sffi««fctf¥SW«ttU: 
&R£m«3-*X*i£:. Ce) ittlESS 1 CDSSSRJilZtf 

sEa&oKS 1 <DKSia)£BMi::tt LTKars*i&i:: 
&tf*&ifea)£2(i)6e&£ratfr*X*Ifc, (f ) W3E 
£1 <D»»K±l=ttlfcl=l-M-^ft>e«*»2<i)»»IK 

«*««cfci=j;y. *tsesfe(j)£2coie«i^«fflr 

«St Ce) MIESi^$g*3RfcJ:tf$fc2<i)S8«R 

iifcur, sui=»*r*»i cDKttPeTT* y. &^>. 
si* iz&& r 2 fl)Eiinia)imi:« wsfi¥»»sts 

(DteSRfc <fctf$S 2 0)^^ kttlE^fbR fc ©x y *V 
?iSJKtt£*£< Ufc«SSrxv?v^SalI*3!«TCfc 
|Z J; y % ttESISTL S65S86ft l"S7L T *»6I=, 

O-ktPs ttEJBi <OSfblK*5J:e/S5 2 0)SfblR<DXy^ 
y fcii < tt«J:d««ttTi7^Mt 

»u «ne¥«*s*J5<DTOffi±(Da5 2<j)gfbiRMai 

MIES 1 <DStbRfcJttfS2©£fbR©X**VtfaJK 
<J)*tf. Wie»1 0)|g*SRfcJ;y53 2a)Jg&R(DX';/* 

J: y fail <tt* J:3 *«ft Tiv f 
ftL. *H5ttl«L=S&ES86ttl=»?Lr*fcfcfcl=, 
vmZTLWmmtt^ ffis£5lMlRaT*3Bi <DEtt 

1 QEGlQfiE&MiDfi *ct y fcH < fc*ct dfcJBttlz 

ra^r *xe * zt £t#s* t r^¥^^«D 



*RM I S • F ETCD>T- h £«fJti 3" £>*S&0) 7 - F 
ttfc. ttsE9- K&©±JSIZ9- Ktt(D^^^ffe]II[S55 
r$J:5l=SgSr*a»tDt:v htt^ixfcDRAM 

<a) ¥ss*»«R±izttSBa*<D9- Ftt=6igjdir*x 

Ilk. (b) ffis5a*09- Kttd)*ffiSafbKI=J:-D 

r^ar^x^its Co) tiiEafbRaaxtsfto^is 

*5tJS±l=. tfiESfbRR fc li* tt*ttf31A> 6 fc*S i <D 
$g&R£*i«r*X*ii:, Cd) *TsBSSi 0)tt»R±l= 
«E*»0)l~^tt»Brfr*X«fc. Ce) ran 

©te»R±i=. t*ifcisi-»»a>e>tt2»ss2 0)»«K«: 
*i«r*z4:izj:y, ttieaaa>i= v M*s«mr*x 

fSfc, <f) *fIESl(»««Rfc<£tf&2a)««RlZfc 

l>t. si*i=Kar*7- Kiwarifc y. huh 
aar^e v httiaiz, aEjc^utUaHiMi s-f 
et<d¥ss^«« d3»air*j:5«*i»^^sfflfl)aia 
?L*»?Lr*«ft^lz. ttSESSi co$glSRfc<£tfSS2 0)$£ 
«RfctffiafbRfco>Xy*Vtfatttfc«;fcS< Lfctf 

SMrx-y^v^saJi^Mr ckizjty, we**/***! 

ffltDaiiHLS^EaSttlZWLTfcfcfcfclz, ^0)815 

Kttoas^fao^Jtyfa^fc* 
.td^wizjKjsST^xii^r^cfc^afcrw 
y^a Kin a a 

»*« 15] ¥SM*aiJs±i=rajtf ufc** ytJi/B 

*KM I S- FET(J)>f- h^§£ft/dir*&&a)9- K 

ttt, ttsE9-FttO)±Jf|Z9-Ktt<»^£:*falZiS3 

( a ) ¥»*stJR±i=wsEaao)9- Htt€Jgj«ir^x 
fit* (b) «riEaao)7-Ktt(oftffi%afbai=J:-3 
r«aT*xiit. (c) ffisssfbaaaxfSflKD¥*8 

»»R«»ittr*iek, Cd) iwiESfti o)««riz^ 
i>r. Ei»i=»ay*9- Kttraiz. aey^u^iira 
jrmi s- FET<D¥a»ffl«o)-»d5aaiT*J:dtt 

tvhaao)aifl?LW7LT*«6l=. MIESia)»« 
Rfc*riEafbRfcfl)Xy^v^aiRtt**&< LfcVSril 
7fl)ivfV^aaailiTCki:J:y, MlEe-^httffl 

*HE9-Htt©gs*i&<Dfi*J:yfafi<<i:*J: 
dtt^«lzJB«BT^XSt. Ce) MsEt-^ hlftfflOJg 
a?L^fififSfc0>«TiEa 1 a)t6»R±l=»SEa»0)fc= v 
SJBrilTSXSfc. Cf) MI5S51 0)J6«R±IZ. ttl 

tisi-wmfl^tt*a2a)»«««*i«r^cti=J: 
y. «sEaa©tfv htt«a«r*xefc, c e ) mie 
»i <D»»R*5J:tf»2a)»»«izasi»T. st^izaa 
T*9-K&r B Tr& y. -3. si^izaar^tfy h» 
lyiiz. ttSE^y-tjwsiKMi s- FETU)f^i« 



iz. Mies 1 w&&&&£v : &2<T>&&mtmEm<m 
a^fc t \z£ y. Mie* t /^amtD«is?L»E 

g^ftll&JLT^k fcfcl" ^CD^ffim*^ Mie9- 
^faoH;* J;y fcfi< tt^dtt^tflirariir^X** 

IRMIS-F ETd)^- h^S^t«J5ir^ffi^^9- K 
MIE9-H»<D±JgH9- H»0)S«*i&l|-iS5J 

(a) Mie¥£f*£*Js±iiMsE£&<D9- Ktt^fKjdir 

*X*ifc, (b) MieJS&^-KSSKDSffi^Sittg 

?iffco)¥8s*»ffi±ii. Mies 1 <r>&itmt\*&#z>w 

WA'fitt^SS 1 0)l6«^^*i«r^Xfli:, (d) mie 
Si 0)rg^K±lz^sEa^a)t:'> htt^J^Jdir^X*! 

(e) Mies 1 o)jgs*K±ii. f-titra-M-iwe. 

^^S2<or6^K : &*t«T^^tlzJ; l 'J. MIE*S&(Dt£ 
•y h&£te?IT*X*ifc, (O MieS2CDJ6«K0)± 
EBS^wilJKrfr^KSi:. Ce) Mie^tllUgjtdi;*!! 
fzS 2 (DIS^KX US 2 CD^ftK £*itt T*X*i t . 
(h) t*iE*20)»bl«±l=*HS36 1 (D««IKtPI-** 
^ft>*#5S3CDf6&(££tfctt1-*X*ik. O) MIE 
SlO)Jg$5IE. $2(D^m S3 0)$g&l8fcJ;tfS2 

fto, 5i*i=K«r*e^H!iPBii=, MiE^y-tJbJS 
s»3JH<&«i«L£»Lr*«£i::. Mies i <j)«»Kt 

Ms£»i(&£fkl«fcO)X?*V?B*Atfc*:fc*< L/ztf 
ffl<J)£l?tfL li£?LT*fc fcfelz. ^OSIS 

OiSISJLSJBrii Ufcf»<D«rsE3B 3fl)«B«K±l=* * 

ftSflHMKriflL W5E»2©SftKSXy^V^^h 
y^klT. MseS3(DreSSf££X-y ?V9ttST4I 

cs**jb 17] ¥«iWffi±i=«jdLrfej(%y«JLa 

(a) ¥£f*£tJ5±liMie«i&0)9- K&^rtiT^X 



flfc. (b) M1E&&0)9- F»<D£ffi££ffcI£IIcfc^ 
Ttttt^^Xflfc. <e) ttSE£fblKffinX<3Hka)?»$ 
ttStfi Jill. Mie^ffclfc t an «**mfi> £ *S 1 <D 
«6*R€*t«T5ISk, (d) MIESl Qte^lBllfc 

nr. Ei^zmmTZv- F&tisioftmz. Mse^^ 

*®£\z % MlESi <D«SI«fcMsE£fb»t£:o>xy*v 

1= ct y , MIE 77 ?JS<DJKHBL EttAtt l=tt?L r * 
Xfifc. (e) Mse7^C?ffla)JSIJi?Lr*il3 7a^ffia)^ 
ttl££*Ifi>)iA£X*ii:. (O MIESl<D$g«K±lw, 
MIES 1 <D8g«Kfcl^-f*ttfi>&fc*S2(DteSK£*S 
«r*Ctl=J:y. WIE77^ffio)l3l*IK=£««r?)X 
Ce) MieS20)JgfgBI±IIMse*g&<Dfcf v htft 
«JBJSfiT*IJSt. Ch) MiES2 0$£S&±ll*-:hk 

m - » 14 * 3 (DieKfR s*t« r * c k y . 

ttEttKoey htt Steffi TfcXfifc. Ci) MICS2 
t: v hiwaa>fimi=. ttfgE77tfJfl<D«*Ka>-SfiiS 

ffir^ctdtt+^^^^ffloJSifiJL^, Mies2a){g^ 
ra)x -y ^v^^iisser ckiz j: wilt z> fc t fe 

y fc«<<C*J:5<i:JKttl=JBJEfiT*XfifcSST5Cfc 

C5»*ib is] (O ¥S8*Sffi±lzSftl^& *ifca» 
©Ettk. (b) ttIE*»a)fieSfto)£ffi£«a3-*»fc 
Kk, (c) ttSEffiftKfctt*tt*»»d l 6tty. MIE 

tS±ll*S«^tlfcJ6«Kfc. (d) MIEIi«RRIIfcL^ 
T, WsEasR<Die»o>d6©SL^I=IBI«r*BEtta)IB1fl> 
ffi«l=. M!E¥!3I^StJ5a)-2965sair^J;dli^?L* 
tlfc»W?LT-J5 oT, MIEtefc&fcMiegftBifcCDX-;, 
?V<?ffllRtt**S< Lfc«aiT<DiyfV^»ai:J: 
y&EM*ftl=*?L**ifc«t«?Lk*fllit, Ce) Mie 

mtniio^&mvi^ MiesL^iisjsr^iettii^ lt 

S2r**fiio>«*tf % MIE5l>l38si6T*K»<D5£S 
*fiiO)fiSJ:yfefi<itt^J:d«Jg«4: LfcCk€»« 

[sS^ie 19] I5#ia 1 8ies<J)¥S»^ttU»^S 

ht*5 1 j;y t,*SL»ct*«afcr*¥a*«ttii»K 

maftin so] ¥^*^*s±ii^rfL^y ; Eytji/S 

fRM I s- FETfl)^- h«t££«J5HT*a&<D9-K 
ttfc. Mie9-K5Aco±Jg|I9-F«ta)^i(S^feilI[S^ 

CD9- Ktta)«IB%ftfilKr»ftKk* Cb) Mie^ft 



RkttAa*trcifi>&tty. mz&itmt$J:v&&v> r ? 

7- HttTBlfl)««i:. 14E.X%UtJlri»RM I 8 • f e 
TO)3|ilS*ffiJ3ftSsair*J:dlz»L*tifctttt?LTrJ5 

Ufc«a?0>xv?v9«ii::j:y&5a6tti= 
sa^tifcjsimts*^ (d) tfgEK&HL0)¥rag 

k Lfz Ck k r£¥»tt£fSlg]»S&* 

[Ii?5fclS 21] ISsfcJB 2 OiE*S<J)¥Sf*£«Slg)KI££ 
^'J 1? JlnSSRM I S- FET<D¥i8f*ffi«k£«&ttl:: 

[IS#IS 22] IS^JB 2 OSE«<D¥23f*£HPMS& 
CIj3fcJ§ 23] ig5&JS 2 0=EtJ|(T)¥^^^«[lS&^S 

sk**<jirjWMiM i s - f ETa)¥SHtfrai:;« 
&mzmnTZ>*v ^v^m<r>mmiz-^ y. (b) « 

s5*SftO)fc: v M*<J»<? fcy ^ UtJl/SJRM is-fe 

[IK* 24] (a) ¥IStt£*fi±l::ai*6*ifctt* 
0)* 1 0)i£& fc % C b) MiSttUkCDS 1 0)gE»CD£®£ 
«ISr*£fbRfc, (c) fflgE»bRkl*Att*tt»l&i 

J:dl=WS5^»S«±l=*«*tifc»i tDtfi»Kfc. 
(d) ffilESS i O)K&R±l=tf!EttiK0)£ i 0)ieU<J)^ 

fcS3ftQ3 2<DBetftk. («) iflgES5i<&»SRfc|S]- 
tt»fi>6tty« ttieS62 0)BBtt : £«fflT*J:^l=WIE» 
io)»«K±lz*t«**tfc»2©»»Rfc» (f ) WIS 
»1 0)tB«IRfcJ:l/SB2 0)te»IKI = *5l^r, SlvlZRS 

r^s 1 <Dse»rair& y, A 1 ^ sui=Hfctta-*3S2<D 

BEBIIBMilSlZ. WiE¥IS*StJS0)-9diSairSJ:3 
l»?L*ftfc««IJLTR dT, ttiESSI (Dte&RkitflE 
SfbR fc 0) X y * v pafttt: €± & < Lfcttttr cor ? 
^V^»JII=J:y&SSS^ttl=«L*tifc««7LkS« 
A. (e) ttSEttKJLCD^ffiflgKS* ffilESUUBf&T 

*fie»i=tt UTSsr *hesiii=«s 
r*IEtt<DS£fc*fii(D« *ct y < tt* J: dttWKJ: 

ClSsftia 25] IS^ia 2 4lE©ia)¥^*^«l]»^il 
l=*l*r, ttSE»WIL(0™i-s£l=fel?5fi/3e<D-ta 



g. 

CttttlR 2 6] (a) ¥*5fMMJ5±l3&l*iDftfcia» 
CD33 1 CDSESA k, ( b) « IE«»CD3S 1 <DBES*a>£ffi£ 
te®T*SftRk. (c) tfiE£fbRfcliAtt*ttftA> 

6«y. tftsESftRfc^^ffifecD^ i <DKSft&*a?* 

ctdl=WSE¥iS*S»JR±i:*lt«**ifcSSi O^Kfc. 
(d) tf=ESS 1 (DfclSRiZfcUT. El^BB&T^SSl 
CDSEI9tr^<D^*=i|-. ttIE¥£f*£tfia>-2SftiSairSJ; 
dl=«?L**ifc«l«L7& -dT, fflSESM QlfiiSRkffl 
5ESftRk0)Xy*V^iafRtkS*S< Lfctt!iSsr<D£ 
v Iw J: y i^fi^ * ft 77 

*tt?Lk. O) *tiE77^o)jeW7Li*jlza«DiA3tft 
tz7^at. CO WSESBi <D»SRfcH-*md l &« 
y. WIE7 7{7(D±ffi^«Sr^J:dllM15Sl (Dig© 
R±lz*itt*ftfcJS2fl)««Rfc. (e) *tIE3S2CQ?g 
»R±l=*HEtt!ft<DSSi ©iEttfl)g»*fiil=*tLT«S 
r^*feil=^r^J:5li^J5S*ftfctSStcoS52CDiEtt 
k, Ch) MgES 1 0)K»Rfcl^-MiW&«y, itfgE 
SS 2 ©BESS &m r * J: 5 litt sESS 2 coJg»R± izittt 
*ftfc^3(D$6»Rk. CO ttlESS 1 <DJft«R, 
CD»»R«J:tFSB3fl»fi»RI=«^T77^<DJKjdJiyiia 

±iz. «rsE7 7^o>-«dJ»air*j:5iz»?L*tifc» 

«?LrS "3 T» WIE^ 1 <J)Jg&RklttgE£ftRk(DX-v 

y*?L*ftfcw«?Lk*«i^ (j) mzmmKn^m 
wssa:L*i=«*r*»io)ieuii=«UTaisr 

**6i<Dfi*d5. 1&8ESLM=R«T*S1 <DB2tt<DS« 
*fenD«*J:yfc«<tt*J:dttJgttk tfcCk*«» 

C=5#JS 27] ¥»i»StS±lzJgjdJUfcy^ U^l/ffl 

ttk, *rsE9-j=tt©±eiz , p-Ftt<Dafi«*i&iziax 

r*J:3l=e=sr*«»0)t-y h«tk^«^fcDR am 
«T*¥!»*^«1I»KET» -dT. (a) MIE^^ 
0)9- Ktt^9Q%ffi«r^£fbRk. (b) MIE^fk 

Rktt«tt9(md>&4cy. wiESftRfc^i/aiteOT 

- Ktt^«Sr^ct5iz*fgE¥i5*S*J5±lz*itt*ftfc 
^i(DJ6«Rk. (c) ^=E»lC0»»R±lzfi3J5fi*ft 
fc«!EttRa>lfv httk. (d) *HESS1 co?g^R±li 
TWgE«»<oe^ H»SW«T*ctdl=*i«*ftfc3B2fl) 
tg^Rk. (e) *JIES51 0)56SR^J:^^2cOlg»R 

iifci^ aLMzR«r*9-Fttr B i7R y, s 

MIS-FET <D¥iS^^iSSd5«ai T ^> «t 3 l»?L *ft 
feHm%?« iT, MIES 1 cT)ra*3Rfc<*tf5S2C)$gl5 
RkMsE^ftRk£DX«v9 : V^lS«fct^±^< 

/<VSfflfl)KW?Lk*«it. Cf ) mttvrt*/9ma> 



28] ¥8£ttffi*J5±l::radiLfc.*^ U -tr^l/iS 

jam i s • f et^- h^^^rfr^aafeor?- k 

ffise9-KSft(D_tJilz9- F&<M£1±*fa\z&& 
WTWSS^RKiaWSKiBTft -d T* (e) WSEtfiiR 

RfcttKtt^tm^tt^ t*s5mbi£fcJ:tf&fea>9 

»l<Dia«Kt, (c) Ttt=ESS 1 0)«SKIZ*3L*T. s 
UzfiSJ3T*9- KfiUHaMHtlz. flfrlE* ^ U^JMtR 
mi s • F ETOW^ttfiji^AiStfiT^olzglL^ft 

x v * yam mtt &± z < u /=«i5g t x v *y ami 
(d) *tie$s 1 a)jg^K±iz^rf^ Ttftetf'yhs&ffl 

O&SSJL^il UTttlEjrf^Uir^SttM i s-feto 

tmT^<£5lztt«£ft*:£2CDSg&&fc. (f ) itflE 
S5i (Dte£IBfcJ;tf£2u^S&lE|zfci*T, 5UIZB5& 
T%r?- KttralTft A 1 ^. S^lZHj&^bf'y 

sko««iz. «he.x% utJuawM i s- fekd^ 

ttiUii3tfgfflT*<£3lz§^L*ft/;£iJI?LT=& oT, ilt 
IESS 1 atfStS&fc ct 2 CDfcfcB* fc MIE^ftJB fc OX 

J:y££fi6ttl=mL*ftfc*rMv51B©S!mfc* 

fflOftfiBLOWirattS. «SE9- Httl=» LTS^T 

[IS^JS 2 9] ^ttStJS-tlZj&fdiL*:^ UtJl/S 

iRMis - FETd)>f- b^mzm f$T F 

ffiie9-K&0±JglZ9- h'&0^fc:*fa|Zi£3 
r3<£dfZ&?3ET£«&(Dti ■> Hftt^«A/:DRAM 

0)9- K&0)=£ffi£temr*£fbBI*:, ( b) MIE^t 

- HU^JE®T^<tdlZ*HE¥^3l^±lZti«^ftfc 
SKDJS^Rt. CO jtf=25S 1 J)$g^R|Z^l^7T. S 
l>lzfiS&T*9- Ftftfe-latfjiQlz. itflE* * Ut JbiS*A 
Ml S • F ET0)¥l5tt^fl5Sa}T£J:QlZ§S?L£ft 

x * * yomm ^s<t fetta r cox », * v 

lzj:hJ^Es^|z^L*ft/=75^^co}$iJ!?Lfc. 
<d) WSE^a^fflODSW^LrtlZffl^JiAftfc^^ 



7 5 ^ <D±E £*J8S r £ J: 3 IZMIESS i o)Jg«K± izti 
«*ft/=5B2 0)««Rt. (O Ws5»2 0)«»R±lz 

«K±lz*J=E«fe(Dfcf^ h»£*J6*Sr*J:3lztt«;*ft 

&IBfc<fctf3S3 0)$ft»Rlzfc^"S\ *f5E77tf*)rajtftf 
«|Z, ^77?(D-^tfSair*ct3lZ§¥?L£ft*:« 

< Lfc«!ifi"CO)Xv^vi?tolSi:J:y^iSaidftl=»L 
£ ft fz*rM^2JatJ)&finL ( i ) MIE=t^ 
^5/5fflO)«tt?L(D™jKtt*. 1WIE9- KttlZtt LT 
5^Sr^fel(D^*/)i. *tlE9-F«tCD^^fel(D^* 
«t y fc £ < * J: 5 ttJK t L fc Z i: IS i: T ^ 



[o o o i ] 

|Z^ DRAM CDvnamic Random Access Memory) 
COO 02] 

LTDRAM6S3S^>. ZOJDRAMO^^USittfi* 

CO 0 03] L6>U DR AMO)^^ Utll/lrfelJ 5>» 
l§*ttfflSS*^ C*-P MVS) «X)*ttS*taii. DR 

CO oo 4] f^T, ffi6ftfc'h*tti5WiBeti*i|-£b5 

ai«)^ftr*»y, ^o«isi:L7\ jpu^'jt^^ 

M V3 «>S JtlTL^* 

C00O5] 75li!»9htf^5tt, ^-^M^^^S 

^ U-feJKOSJRMO S • FET (Metal Oxide Semi 
conductor Field Effect Trans istor) <J)±.S lZfi£S 

[00 06] C(DJ:d«^5'v^ h4f MV5«5S t L 

+ ■ =t-M- • tfy h VCCapac itor 

Over Bitline; JUT* COBtftT) «iSA>3S 

Co 0 0 7] comiSlzfci^rli. C^hU- 



k&T2%<T)T\ *v y^2£JfcjfdiT3>ig£IZfcl7*7 

[0008] <ia)COB«i2lzfeisrii, 4 

vrtVWlzv hSftCD±Jflzfies**ru*KW£±, * 

izsesr*«isiz#*, 

CO oog] L6»U C<D«d. t©*i-y^5fflJSIS 
7LrtO)aS«Ktf (f? LttL^dlZ 

r*, Ltztfi^Zs s««ft«iiiT*fc«&i::tt* sjs 

-KttKDSffi** SfbRR«(DJ:dttJil8ltfi«IRi:IM«i 
mail ttMf&TZZttfT BZ>. 

[0012] co B»5sso)^^u-&jiwr*D 

RAM|ZT)L^rlt, BBBT7 - 1 2 2 65 4^&3Sfcfc- 
iZJBrfrfcttffilZ^liTli, WBW9 - 3 5 47 9^i£ 
[0 0 13] 

raw asks* L^d fcr^aai fcc^r, 

u t«s u fc. jut iifi jd fc * *i fc*s»r tt 

[0 0 14] Tttfefc. ±5BLfc**^V3JBSI8?L€ 
W?L d5^ffiIER« izjfcrf * tl T £ y > *<J)?L«#ELi IZ 

m&tztv httfl)iaiHrs*4*s^HiiHi=KX**ir 

[ooi5] LA>U **^3JflJ£lftJL(D?tfI£BsJS 



T(o^a*fa«fco)«tt«ia:tfie*r*isa. dram 

TL4U DRAM<I)«ft&V»ftftfS*ttft5*KfSTT 

[0 0 17] tfc, ?L& A' httfel (DS'hBIGrc 

s y. BBn**i«i^6fcau*fsa. dramas 

y«iu<iBTr*ffMtfa5 *• 

[ooi8] -75. co)j:dttwiD«cmkn.«6a^«» 

T^<ltl=J: yis¥'<£ - V4)MM%fei± *<t** 
[0 0 19] LA 1 U telif? H*»I2. SJSTSiBtt 

C0020]^|Z, DR AM(J)^^UirJl^fl*SllZ^L^r 

[0021] 3fePg^0)g^jli. fi»7Ltt£Sdftl=^ 

to)/s»i=fci«tt»cBtt«*i=w«r*cfc©T& 

[0 0 2 2] tfc, *^^0)fil!<Oe^tt s J8IS5L^^E 

[0023] *e»iz, 3t5g^o)fi!!(oe«iii> «m?L«a 
[0024] *pew<oii*iett6tfizf-<DfftcDB«fc3Sfja 

«H» li. * Witt OJEifl 33 «£ C/^ftlslcB ^qil ft Mz 
[0 0 25] 

*o)tfcyrJ5 

[0 0 2 6] *#g^(J)¥l5^^«I5I»^S<n)S!5S^i£ 

t, Cb) ttse«*o)iEtt<D*ffi«SfbWlzj:T>r«fll 
r^xfit, (o) *rsESftw«faxii«cD^»s*J5 



»(0 5^0)SlMz@5}gr^ie^a)PBla)^«lz. *tlE¥*2S 

s< Lfctt&rtnx^vcws^Jfcrc ti=<ty. m 

§E«ia?L£6 eS£*ilZ§*3L r *xa * « a. ( e ) 

ffisESIIBLO^ErattS. M5EEl*l=R«T*HEttl=» 

CO 0 27] *»H0)¥gM*£K(3»«SO)&r>S 

1E9- K&a)±jgizr?- Ftt©asfi*feii=iaar*«t3i 
mzvi'&v) r> - f Uk<D&m$:&itm izj; ^ t«?s r *x 

fit, (c) «8ESfbR»HXf3f*(D¥83(*«R.hl=* 

MiesfbK t rat tt^M-Pjfi 1 e> tt^sesR r *x 

lit. (d) ffisE«SRIZi3liZ\ SL^HSfJSr^^- 
K»IHII=« ttlE*«U-fcJb3iRMI S-FET©¥a* 
fiM 0) -25 tfStii r * £ 5 ttJSiJBL =6«L T *&£IZ. 
*Ji"£««R fc HffSESfbR t (D X * v tniJRtt 5 < 

?L«fiiESS6ttl=W?Lr*kfcfcl=. f-tDSia^LWaB 

WSE9 - KttO)5£fc*fatD:B * J: y fcfi< #*<t 3 tt» 

[0 0 2 6] *BBi:teurBiTO**i*3ewa)3 
[oo2 9] «»Wa>¥»fmttlSII)IK8o>«i3jSA3 
io)Sfbl«€TJift J 6JP.I=*«Lfcf*, t<Dl£ttR*3«* 

tll««jiST«XfS^ Cb) ttseiESftJ&J5SX*if£a>¥!£ 
J:dlz3f5 2<DffiffclR=£*i«UfcfSk. *©ffifbR€x-y* 

/wsrsctiz^y. «rsea[Ro)fiEtt*5J:^-p v7 

KOflJffilzgfbRfl'fc tt*tf-f * - Jt«3riiT*X 
lit, Cc) Wie+t-r F*5*-JI/rajtfXfI?$(D¥l£f*« 

ffitt0)d*0)SUl=»l8r*KtJI(0BI©fflJStl=. MIE^ 
II, tirsSKKRfcttSES 1 0>£fbR&«l:tf£2G)£fbR 

iM^mrzk izjt y. ttgs&fJHL££esdftji=&?Lr 

*XfSfc*«iL Ce) ttiEJKIft?L0)?ff!fl$W«* MIE 
HL*l=»«T«ettl=WLTRST**i&o)fi*dJ. 



iESltlzfKSr^BEttcD&lSftfrCDS y fe^ < tt* 

Coo 3 0] *IMd)?l*»*f*(gftft80)ll!jS*& 
tt, ¥Kft*ffiJbl=JMI LfcjC^UfeJtillRMi s-f 

±lzseatejdiffl(D£f*RfcJ:tf55i (DlftK^Tl^ 
MlzitfftlfcflL *o>!£i*RfcJt;tf£iO)£fbR*^3i 
-XVtfTfcCfclZ^y. ±25!ZSS 1 (DSfbRA 1 **:* 
* r v 7R ASSi^ 6 *ifc«*o)BE» S JBj« r *X*I 
C b) TttIEIES»?K/sfiX^fia)¥3S*S*J5±lZMIEffilfe(J) 
ie&fccfctf * * y 5 lz^fbR£*ii« L 

fcfn. to)SftK%xv?/vy^r«cfci=<ty. its 

-f K^3r-^®KJsS«XSt. Co) *Tffitl--f K^^r 

- j|/^jd!X(i^O)^^StJR± iz. MIE^fbK fc liUtt 
5)^^A^tt*rB«K^*t«T^X*Sfc, Cd) WsE» 
»KlzfeL»T* WS5tt»a)BEtt05$tO)SL»lZl»«y* 
BE»o)IHa)fB«l=« WS^^U-feJl/SttM i s- fet 

a>¥£ftfira ^sai r ^ Jt 3 tmuoi r 

IZ. WIEtfti® R t ttlESB 1 0)SfbR *5 cttFJS 2 O^fbR 

«snercfci:<ty, *HEm%K*mtt&&\zmiT 

*X*Sfc*«A. Ce) «S5*«7L<d™^««, IhtlE 

(DK«*ifeD<D**J:yfcfl<tt*J:5<aK«l=JB*Br* 

Co 031] *»^CD¥*Si*^«0»«iS(D*!5S*a 
14, ¥!S*«tfi±lzJBJCllL/=^ j eU-fr^afAMi s-F 

ETj)^-hia^r^fl)9-F»h «E9 

- F»0)±eiZ9- K«t<3)^^fejlZ[S55r^«t3lz5S 

±lziEttJBrfJfi<D^tt&fc«fctfSSi fl)«bK*Te* J 6 
)Blz*tttLfc^ to^^RfeJztfSSi^SfblK*^ 
--yl?Z>Zt\ZJ:V. ±S5IZSS 1 (DffifbKA^tt* 

^t"y7R6iisi^6tifca*^9- Kias^Kfir^xii 

k, Cb) WIE9- KttJKj5SX*SfikO)¥>S*»J5i±l=SS 

2©sfbK5»wr*^ki=j:y, mies&o)9- km 

cofljffi, ^7R0)^[BfcJ:^¥»S^*J5±<J) i F«ffi 
*SS2©fifbRliJ:^T««T*XSk. Cc) MsES 
2 0)ffifbR0)ttHXW*<D¥as*»IJ5±lz, mesb 1 o> 
ffi fbR fc tt* <E * » ft a> e ^<£ ^JS »R « *itt T ^X f s 
Cd) MIEJft^RlZJol^T. MIE7- KUcOS^Pol 

iz, wgEjx^u-fejbiatRM i s - FETwmtkftmtfi 

«air*J:3<£tt«?L«?LyA;< % WIEJft»Ri:lW5E 
351 fl)SfbR*JJ:tf*2©afbRkO)Xv^v^aWU: 



ittse&ia?L£ii£gtirtti::§S3Lr**S£li. *tiesg«K 
(DHyfyV&I&OisbK ffisESSi CD§gfbKfccttfSS2 

X-j^VSWI^ffiU ^§£¥^^^^^^±0)^ 

* v ? & y & < 3 tt^f* r-x 9 y ami 
sbc u mzmfiiL&m^&£ft\zmLT *x*i t 

it, (e) ttieaift?LtD¥BBJBK%. wt£9-Kfcizfct 

C0 0 32] *pewco¥i3?»mttiHi»isso?siis*a 
eto>t- h^e^«j5fir^«»o)r?- *tiE9 

- H»(D±JilZ9- K»0)5S^^fejli[S^T^J:5li34 
»^«I31!»3S(S<DS1jS*5£T35 ^T, (a) *tlE¥i£f* 

fflCD£f*&aD<J:tfSSl <D£fbR£TJg#eJPlzt|i«L/= 

ckiij;y, ±spizss 1 omtmfrZKZ* ^77RRfi5 

£l:t*:h*:*&&CD9- F&£?&rir5Xfii:* (c) « 
129- H»^riX*i^<»¥£tt§tJ5i±lZ3S2a)£fb&S: 
*fc«r*cklzj;y. WS£*lft<D9- KS&a)fllJE, *v 

KlZJt-DrtJ6Sr^X^i:. (d) ittlESS 2 a^fb&tt 
«mXfifft<D¥J3l*Sffi±l=. ttiESS 1 CD^fbR t ttS 
tf5tt^£#5Sg&R£*ittr*X*I*:, (e) WIS 
*&&RlZfcL*T, Miem»0)fie$AO)d tCDSLMZK^r 

^seiAixjr B i(DfSJ3iz. *jse^^u-t?ji/aS^M is-fe 
wie«»Kkiwie»i (D^fb^fcct^^2(j)^fbKi:<j) 

x^^>^5S}Rit^*^< L rx^*v?&JI£ 

sft k J: iF3S 2 ©fifbRo) x ^ ? v -t y t*a < 

tt**SttS«?Xy*VtfiiaJIMfiU WsE¥SS*S 
*JicD**lc6±(D£2<D£fbR£Stt£tifcfiL ttiSSBi 
0)gfbRisJ:tf3S2tf)SEftlR<DXv?v^a*©*ftK 
ttset6»IR<DXv*v^ajSJ:yfciS<<i:^J:dtt»f* 
?X??V0Uil«MlU «SE«iS?L%^£aS^ftl=ff 
?LT*X*£ fcfcttiL (f) TtiIE&ia?L(D^ffi?Etf£. 
WKH IM=R«T *BEtt ll» L T3» T ©« * 

ftS, «H5Sl*l=BI«T*Ktt©5ji«*fiiCD«*ctyfe« 

[0 0 3 3] *Pg^cf)¥iS*^«[i]5&^Sa)^i£^a 



tfSS 1 MEfbK«/1$-XV{7r«CklZJ:y. ±25lZ 
»£JErijr*X*Ifc. Cb) WSEiEttJKJ5fiXfI^(D¥a 

frasffiiizttSEtasftcDiEttte-ttf*^ v^K^ttfliy* 

J:dl=SS2<DWtR56**«Ufc». *<J«fblR*Xv* 
^v^r*Ckl=J:y. *IS5*»o)lEtt*3J:tMr* vV 

fit. Co) OTEtt-f K^^-JWBJ5BX««Wtt»* 
♦Jfi±l=. WiE«tKttt*tt*»MA>eitt*»i 0)«« 
K***«r*XfIi:. Cd) W5ES5 i 0)«»W±IZ«SE 
&ift<D£l <DBa»C0eS*ifinl=jc*LrMr**i&ll=5g 
^^S»<D^2(DiE»^JKfitlT^XIii:, (e) itfsESS 
1 (Dtt»IR±l=**i fcffl-traft>& 2 0)$g*SR£ 
*t«r*CfclzJ:y. tfsEffi"&a)SS2a>iE»£ij6?ST* 
Xfifc. (f) itilESS 1 0)5g®Rfc J: tf?S 2 Ctfg&RIZ 
fcl*T, HlM=K18T*3B 1 ©BEttfeTra y, 5 
L*l=HI«r*»2<Dfi2ttia<DfflS«l=. WsE¥SS*SffiO) 

- 23 AiSffl r *<fc 3 >S3£ifi?L£S?L r lz. itf IE3S 

1 ®»JgR£J:tf£2dtfBttl8J:tisE£i 0)£fbKfcJ: 
tf3Se<DfiftlRfcOX^^v^aiRU:**S< Ufcttffi 
Tiyr>9ftfflS»rcti:J;y, tt§E8S53L£ii£ 
SS6ttl=»?LT*X<SfcS«jL (e) #tsEJ$IS?LO^ 
Bim«. «SESL*r=«Jfir*»i <DBEttl=»LTXS 
r**i&o)«*fiK WiESL^IzKJSr^SSi (DBE»<DS 

COO 34] *^0)¥y^£fi^9H»a&!i&*& 
tt, ¥»*Stfi±l=JKfiBLfcy*U*JiaJRwn 8-F 

- K»co±JilZ9- H=8ftO)5tfS*i^lZiSSsr*cfc3l3g 

**«|51»«S(D55!>S*j£TJ5 oT. (a) 
±l=BEttJgJdl^<DSS*R*5 0:^361 0)*tK*TJB<P6 
JPII*i«Lfc?3fe, t<D!S*K*5J:^SS 1<DSfbR^^5 

*i"^7R6i&l^io^/=^^(D9- Ktt^^Jdir^Xfl 
k, Cb) W1E9- ^»JKjdiXSao)¥«l*»ffi±l=* 
2fl)»tK«*i«r*Ckl=J:y. MIEa§fe09-Ktt 
QfllB. ^i- v7Kfl»BteJ:z/¥a*ffi«l±<D i l i *IB 
**2©ffiftRlzi-DT««r*XfSfc. Cc) MIESS 

2 0)^fbR(D«SXIIflfeCD¥IS^StS±lZ, W1ES 1 <D 

ISt, (d) WSESS5ia>»»K±l=«rS**<Db:vh 
tt=S»J5fir*X»ifc. Ce) mE% 1 CDJfi»R±lZ. t 

y> ttiEt»a>b:v httswmr^xiifc, c#) wie 

SSI a)««Rfc^C/«2C0»«R|zfcL\T, si^izsim 

t^9- K»r B ir36 y. s^i=»«r*ev Kin 

PbIIZ, WiE^^U-feJiaWMi S- FET<J)¥!£*fi#3 



t> ^ m cd« is ?l £ m e s £ « i z ml r $ te * i z. « ie» 

to WS2JB 1 fl)aSftW*5^I/»2(D36ftW<DXv^V^ 

if* J: y t, ;t < * J: 3 ttfcf* t x v * V0M%H 

U ffiSE¥U?*IStJ5O¥*lffi±a>&2 0)Sfb&£»ai* 

cdx fv?a«J:yfca< tt*«t 5 * *v 

tfftLJlMSU «e**^3ffla>«IS?L«eS«* 
UMLrfcXfSfc***, (e) WIE + f v**6ifflfl>« 
iJHLtD^ffiJBttS. WIB9-Ftti:WLT«8T**fil 

[0 0 3 5] 3fe?g^CD^lS*^»l513&^SIi. 

119- Ftto>3gfiE*iSilZifisr*J:oi:5SST*aa(D 

s^s or, (a) ttie¥»iwtfii:»&ftfcditiiii*i 
fbK fc a* <e *traa> 6«y. wse^fbK as jty=*sft<D 

9- Ftt*««T*J:3liWK¥Sf«ffi±li*ll^*ft 
fcSB i 0)«»B*fc. Cd) C)«»IKIi*SL*T. 
SL*l=»«r*9- FUBIQfiraiz. WKjc^U-tJWI 
MM l s- FETfl)¥li<Mli«diS£tiT*J:3i:ML* 

0>Xv#V*aiRtt***< Lfc«filTO)Xv#v^to 
III=J:y6Eaa6ttl«?L*tifc^v h-ttffltt&ISJL 

»fflo)tgifi3L«>a urMej^ytJiuiiRM is-fe 

T<D¥»£ttffl«||ze&tolz&ift *tifcWffi«IRO) t: h 

sat, (f) ttiEssi o)«»K±i=*riEa»<De^ htt 

SttfflT*J:dl=*i«**ifcSS2 0)»«IRfc, (e) W 
SE»1 <D»»R*5J:tf*20)»»Ri:i3L^T, 5l*lZBs 

ist*9- K8ua?ft y. SLMzK«r*ev h 
wad>flwii=. wsE^^EU-tJi/affiM i s - fekj)¥ 

Ttiies* 1 <J)tS«RfcJtc/^2(0Jg^RfcMIE^fbKfca) 
lyf yy&tRbt &fcS<U fc«£ Tfl)i!/f; Sail 

i= «£ y eeas^w i=ML * *i fc * * ^ s>3 *a <d&$s?l fc 

(h) ttE£? h*JH©«IML*iJ:tf*-l'/W 
5fflfl)J8iS?L05 i PEBJB«^ MsE9 - K&IZ& 
T**faO)«*as, MIE9- FttO)5gfc*Gl<Dfi* «ty 
fc«< ttfcJtdttEttfc Lfcfc(Dr& 
[0 0 36] 

[huosmkmbsi] jut, cose» oiv^ffi %raos 



«ttu * ©it ysaLoirai* . 

CO 0 3 7] CSgBfiCDJ^t^ D Bli £«fctfB)2li*MI! 

izfctt^WHBEL E3fcJ:tf©4ttEJ i fe*tC/EI2 
o)*»»ifc«ra»Jttfl|a>y ^£ U««l=*5i^*^5 - Vff) 

IB. H5fcJttFH|Ott»WiSft5«Sl Lfc*^U*JS*lZfc 

ij*MS-vfl>ttaA*i'eTft«nr*fc«fl)j<*u 
fc*9Ewa as wt u fc«?e t sttw r *fc «> <Dy * u«i 

»<Dg»™BL i8 (a) lilgjl d>VII I -VI I mow 

eb. (b) tt*sBse<ojgago)¥is*^«ii»»a 

IZfcl?^Ha(5I»^i3a>S28Wffi^ H9I£B1 QIK- 
ixnotiflBH. I*] 1 oii^i 1 cox -x wo^fffiU, ibi 

[0 0 3 8] *SBBB0»KBl ilZftL^Wu *MB€* M 
jtli6 4M- DRAM|IlfifflLfc^llT)L^rlliMT 

ttO^SESEilllSTR 

[0 0 39] 2tE^BtC0^5gl (DDR AM|ZJSl7^ 

><^UffiQtD™«5S€EI 1— IB7 l=J:-DTSIfflBr^ 

bi, I3~i7 izasu^rii, DBB«ui<r$ 

fc*k IWKd)^$-VI=fllB4K0)nv^>9«ftr. 
[0 0 4 0] Ca>DRAM^W^T^¥^^StS 1 14. 

mx\t d- »o>i/u nv cs i j tttsAft><9tty. y^e 

Uffi«l=iSlJ*¥»»aStJBl<D^lB±l=tt. ft«t0)j§t4 
«*Dfc. *tl*WyEQt5«ll«*Sfcj&SKa**lTL^ 

[0041] uflmi=isi^9«ttflKiDi£. niLu 
s ji^ y>^«iz/15- v?^jcti**tTtey, 

tDJg»Kizii«ffl * tirizsai *tiTt^. 

[0 0 42] tlT, C0)¥»ftMRl o>^ffift5ftai* 

FET (Metal Oxide Semiconductor r Field Effect Tr 
ansistor) Q |Z*3 1} * V - * • F U-f VfflO)— *tO)¥S? 
-P^il/ffiiSl AS Jgj5S*4iTL^» 
[0 0 4 3] EI1~Bl7 C>_tT*lallZSL»lZK« 

flittD|Z£l?*[B 1 -IB 7 CDM^O)^*a)¥*fiJR^ 

i« 1 -n 7 ©«75i&izr tirs£S **itl»*. 

[0 0 4 4] ^fflt^t3sli, Siv|ZBiJSr^^«Ii]»* 

^Pdis^ftttizdiir^ffiiarjs co)«»^«siz 

KIZ<toT«ffl**lTL^. Lfcft5 0 r. ¥SS*SfJ5l 
05±ffi(tigaiS5^. Ttt43«. ±5ELfcai4?WDd)ip 
EJg«tt. ia)^*ffiias<D»«l»lzJ:-3rJK«B#ftT 



COO 43) ¥&ft®tJS i±lZfcL^TySta^i3D^W 

[0046] £0)7- K&W Lli, l«3 1~17<J)±T* 
fall5£7±T*?*:tt ^3- ^<D-*SAi^ 
taSJ«D±|ZE«*J:3l::, A 1_ 3> 5l>lZ@j&r*9- 

l=5l^l3K«r*jSafJ|i3Dfl)HL*fl)^£:tft<DPBll=4* 

[0 0 47] tlT, HSAWLIZ^L^^^ 
^DfcM^^^65±=eL/zJS^MOS- FETQ(J)>f 

- KSftWLtfM#£^*3liig*RMO S • F ETQCD^-F 
MbHmhtLV* 9- KSftW L<DiSil?JO)^ls|ttV-^- 

CO 0 4 6] tffc, 9- LOSftifili. iSJRMOS 

• FETQO) L,£UiB^S£te*fc^lZifcgtf-;£0)itI 
WLTJSy. W^IJ0.20~0.30p fi*tL< 1*0.25 

umfutrfc stz. 5inzBs&r*9- f»wl<j) 

M *. £0.15-0. 25 u m. *? 3 L< li 0. 20 u m*I 

[0 0 49] co)#9- K»wuz£#5£iesg^3 

tfttzmz. tommies c*me.m&to\zMrtTZ 
Coo so] Cfl)iES^^-vs Ali, W^li^fb 

IZ, 9- ^»WL0)fIijlj^d 1 6 9- ^I^W La)rtB7^I^lZ 

[oo5i] zvtt&S'iz-ys A.*tk\ltzZLt\z 

(T&fc5. ig*RMOS- FETQfl)-^^! 

t 96 es^ ^5 - y s a ohir tij \% £ 

SAW LftiSiti^^^L^dlZ^oTl^* ttfc. torn 
!3?LPC, B LCfri z *&&TZ>j£mmD\Z&l'>T. 9 

- FtftWL<D^G*fe3<D^&li< &IS3LPC, BLCO) 

J: dlZtf^Tl*** 
[0052] C0)9- HUW L^£i6^5- VS A 
<D±m\Z\t. &&<DR^tt^(D75^P(D/<3- VtfK 
S?*iri>£, ttfc, [1 1 fccfctf[*]7 izfc^rttl^ES: 

[0053] C<r>7?VP\t. ^t'Jt^MCO+l'^ 



#75^Ptt. 13JRMOS • F ETQ<D-73<D^yg 

ttftf*±ir£tt*j;3izfies;**ri>** 

[0054] C<J)77-^P(D±«|Ilis a»0)t=^ hlft 

b loms- vtf5i\|z¥fiizw:£<D»«s§**£B5rr 

ggiS^tlTL^* ZLOfciy h»B LI*. ±s2Lf=9-K 

ttw Ltt&fcTjfalzfct LT^r^Tjfeilzy tf*?3ttv< 

3-Vr& y, ^-2M5TJ§lzfcl:f97£t$^«DCD4. 
^O^aiT^lzMtt^.tdlz. 5l>lzB£IST£k: 
v hl*B LtDrBllzT^tD^^^P^SeS^^^JidlzS 

[0 0 5 5] #t:7h»BUt £*#jlZttM*lzrajtf 

[0 0 5 6] £0)£ y h&B LCDftH/ASa^lZl^ tf V h 
*RMOS- F ETQ(Dfft7JCD^^^«4:^^S?,6t)lZ}S 

[0 0 57] 2fc^ffi<OJgf5g 1 iZfcl^T ley httfflCDfctfE 
?LB LC^^It £y htftB LOig^*rtB (9- Kttt 
WLOrtHTjfa) M^^ftl ti^httBL CD'tlT^fal 

C9- Kt&a&&*Aj) (D^taJ:yti«<«*J:dl=» 

[0 0 58] r^*D^. fcfyhlA^CD«iS?LBLC|Zfe 
[0059] ZtllZ^y, tfy hJftB LtSJRMO s • 

ct^rt^ r^^, tfy h«iB LtssfRMo s ■ 

F E T Q t CD^fit izr 9 C t J&5HJBS 

[0060] Lft J fe, ilCDtfy h»B LtiSJRMO S ■ 
FETQ(Dft!!750)¥^^^tO)^ttffi«|J, t V KJft 
ffi<J)}g^?LB LCtJIJRMOS • F ETQ0)¥l5tt*#S! 

t^rBiiz^^^s^+Diirti^ urti3S*izB6«r 
ffio)js$Js?L5o^^uru^ zcD«wo>«^ii. e«y 

Kttfflfl)««?L5 0CD7LfIfti. tfv httO«*fii (135 

¥mFuvmzj&s&z*\Ti'>%. 



Co o 623 HJsiisteiMrl*. c<r>\z'»h&m<r>mftil 
5 o k ft m D k (D S ^ tD -G 6 ifl a T <£ tB £ £ in L T 

[0063] U C(DU5|i;f>TmfftD*g^ t*y 

httjflo«*a?L5 o k5Sttft« Dk o)iyii=&a6 ft-er 

Dcoaett, rata*, e vHntawMo s ■ f etq 

esi^wizrarir IZ220 Lr#7#iZ']* * < <c -d r 

[oo64] i6it t<Dmmi^ot^^vmot<D 
«wtt«ftiia6fl)«*i&i=E^i=»iyir*Jt5i=fii:«r 

*Lft:*§iStD~M*jn £tD*§£* t<D«IWL 

kilttMO s • f ETQ(Dftt*a)¥«ttfttai:cj)iSJttfe 

^^ni a. 

C00653 -75. afc^JfcCDJKfyn iZfcl^T. ^ICDbf 

H*mv>mmiB Lck&t£fj^Dko)ftg£:b-etfA 

Jl^^^k. *MD«l5?LBLCkS14tfi3Dfc 

SftiH 6 k [S]tS Izfcg r ti L, k ft ^ti 

l*]3fcJ;tf(*j4|Z;f>T. IH3fcJ:LF[5l4|IfcL^r 

t. 

Co 0 663 &mi$<»te&-\ izfcL^rli. ID4]z^rJ: 
dlZ. fc:* httffl<DJStS!?LB LCk;£tSft*3Dk(Dt§*t 

tt, TKtyZs \dv h»B Lk k<D£teffitt 

COO 673 Ztz. fc^fta^r&l IZfcl^li. fc: » h 
UB LtOJgfJHLB LCO^ffi^^^tf'^hWlB LOSH 

7jfalz^< LfcCk lzj:y, isri?U:!^(J)^J; 

y«i«»?LB Lc<j)Banaoi7-^v£fa±*tt*ck 
ftiajBSktton^ cftizj:y. tf>> HftJB^lSiSBL 

B LCCDWD^ft^lhT^Ckfti^JflSk^-DTL^, 

*♦ 

Co 0 6 83 tfv h»B LV>tf^hWffi<DJS8«L 

ffil*??? p (0^3 -vlzStf*£3lzfiea* tret* 
COO 693 »ttfl)JgSfi1 izfei^Tli. 



-MtM-nfiTJ* y. ? -rv^tf k urfc&i^ 

[0070] tJitS. l*Jl fc<ttfH2|ZfcHT*-F ^S>3 

f-0flJ^^^<D^a^lz^ffl^[Hl£i^^rf*nTr 
Co 0 7 13 Zfl)=t -r^^5ccos«*ffico4"*izii. 

^cDSStt^s k±ie Ltz7^a p k **gRtti=«wr* 

[00 72] Tttfc*. *v ^3C(J)3&tt«&fcli*f 

&ftlzjg|ft<**v £>olz. f-<D75?M3- >P$j>L 

TlStRMOS ■ F ETQ<D-7J<D¥«*f««k<**6*)|Z 

co 07 33 ^cfc, gji izfciN-cfct mm&E.&<r% 

CO 0 7 43 3k3eftO)fl2fyi 1 lZfct>T. =t^;^5ffi<D 
S^Lst coJEttht tf v HUB L<D^^^fei ir>- 

K»W LOitHTafal) C0^tX(D75fii. t: » h » B L (OitHTJ 

ir>- a)^^*^) co^i£J;yfeg<ti:^«i:dlz 

CO 0 7 53 T^+D^. ^^/^>5!ffl<I>}giS!?LSTCiZ 
^L>r. \Z"J h»CD|SiS75IPl(J)^k. kf^h^QitBT? 
fej(J)^^k0J±ftK «iLtt 1 J:yfc^:§< ^^TL^o 

Co 0 7 63 Ctiizj:y. *v tWI ccd^W^S k^ 

^y^5ckJSJRMOS • F etq ka)^^6tj^ 

sisvi^^a iz r ^ c k fti^jfii t«^TL^ 

CO 0 7 73 Mtfi7 tt*BBPg^(J)lfi^O)=t-f 

mini* 1 k<DitK^jf> tn^* ^fe, U7iz^t^r 

*5cttfS«?L5 1 lzWS^O)yv^^v^«H U ^Ff>^ 

*j$m<T>maiisT o\zmmi^ i iz^u^ws^yt, 

C0 0 7 83 ^v^^5ffia)*W?L5 itt. 

c«tfv h»B La)±eizfiear^wf*±. ^<j)-29ft> 

iobfv h»B LdSftaiL'iCL^dl^ *W?L5 1 <D?L« 
AS. SL'l=ttttr*t£v HttB LlHI<DMWI=J:oT^ 
^^*«'J><J)^lZK3E*tlTL^* U^Ai^r, fr(D 
«lfi?L5 itJ^ffiRJg^lZJKfitj^tirL^* 
Co 0 7 93 -7^. 3fc:SiS6a)^fili (J)^iz^l7^=t-^ 

&tfig$iHL5 i kisj^iztf^h^rBKDraiKiz^^r^^ 

■btl^S'J^SlZJt^Tgfe^^^TTl^^. t7h»B 
L0)Jg^7J63 0)^-i£ftilf'V h»B LO)rtB7^|60^i£ J^yfe 



[0080] Lfztf^r. H7 frvb&ftZJiolZ, zfcSg 
[0091] 3*:. +t^5C0)i^gi:77^P 

se u fc t= v h am b l c tPi uis* a> * x 5 & 

[0 0 82] Aft, *Sgffl<J)JK.Tg1 II^L^tt. 

[0 0 8 3] *|= % 2t5:|gffla)J^^1 a)^IS*^tt(HS§^ 
Sa)W£BfiliS^8-i] i oizj;^ Titter ^ fc*b\ 

18 (a) . l*]9fcj;tf[a)1 OliDR AMCDy^UrJlIt 
CD^Bffffil*)^ U E)8 (b) liDRAM(Diaj2lgISS 

[OOQ4] ^ UaU3lzfcl:r*¥l£f«ffiii lzttm\ 
n^XJl/DWfti^jfdj^ttri^ COxSl* n -}X J|,DW 

[oo 85] ^^U«i3*JJttfJaj23Il»ffi*Sll3fcl»T¥ 
Wprrv Wpptffl&diJift'Cl^ CtDP^X^Wpnv Wpp 

[0086] (1(J) XJl/Wpm, WppO)F/fS:(Ds^ 

l>T^f*fc&J«tffcd-9lz*:SJ;3lz, #**j|f*hv 

[0 0 87] U^i3fcJ:C/iaJ23(51K^*5tlZfcL^¥ 
[0088] Ttffitl. ^fil^lsjStt, ¥*5f*^tJ5lO) 



2btt. M*IJ-»ft:S'U3V CS i 02)*SftJ6«*. 

[0 0 89] CCT, 21\ ^ ^U^lSllZ^L^Tl^JffllZ 
MULfcfc J32Hs)»*#saizoi/TSfcfy)r*. 

[0090] y«Ufirai=ftl:**?i8*SfJ5i 1 o> p^x 
Jl/Wpm_tlZ|t, j*^ UirJl/MCftiJErii^tiTl**. C<J) 
^^EUlTJUMCli, niDMMOS'FETQtn 

•J tJl/MCO>tt-f #J;II30.35~0.65jj m2 , 

t <lt0.5 u> m2 fiJSTSo 

[009 1] 1SIRMOS ■ FETQlt ¥£i*&tJ5 1 O 
±35IZ2H|ZMHSJ L TM& £*ifc-fci<D¥S#flUSi 3 d 

3i t ^- hSe»Wa i ±!iJBdi<**utfcija)Jtdi::'? 

[O 0 9 2] ¥?5f*?#3 3 da, 3db \t. SttMO S • 

COO 93] CCD¥«&tt^*Si3 db |J, ¥*£f*fSi33d 
b1t¥S*^Hi3 dbZt^^LTL^* ¥S^i§i3d 

¥£f***iSi3 da, 3db COrBllZfcUT^- h^3efl) 
TJglZiSJRMOS • FETQ<T>***l\,imtfJ&f&£tl 

*. 

Co 0 94] >f- h*gi*fB3 i \t. mx\ts i 02 

^fc. ^- h*ffi3 ell. i5^K3 e 1 ±\Z. & 

*&3ei li, WittttSISJjt^y^U^VKft^tty- 
±JB0)«#IK3b2 tt. WjLKavtf*? VVUtM F 

(WS i 2)A»e)tt^* 

[0095] C(I)J|^3c2 IZctU. ^f-hig3 

C0096] :0)^-h*«3e t ttiiti** D - KUI 
WL(D±ffilZ|t. Jft«K4^j> LT^ ^^75ft«K3 65 

y. v7«»Rsft>&<Djc^*«ar^fc«><DJC^ 

[0097] tfc, cO+t-^ffiBRStDlffife^ 

4 Pfflffi±l=tt»»IR 6di»J«*tiTL»^ 
[0 0 9 8] CO)««fRsa % «jll«ft^U3Vd^ 



[0 0 99] Z0)JgeK6 0)±JilZl±, Jir B 1Sg&Bl7 e 

Aatttstirn*. EEH$g«i8 7 a 14, w^iis i 02 

HMWK7 a±|II4. «RS1««K7 b~7 dft$TJfd»6 

X<, Jf«l«8«&7 b~7dO)±iEtf¥*llIJB/dl*tiT 

[O 1 OO] C0)JgP B 1««R7 a*5J:^|g«KO|rtt, 
±82 L fc7 ? ©«I8?L P C fii«L **l T I**. 75 
tffflOHSWJLPCtffcttSIRMOS ■ FETQ(D-*0) 

CO 1 Oil ca)75^JB<DJgia?LP CCDTSPlZfcl^ 

M^tt* D 8 (a) *5±tfEloi=jrr±3l=. SL*II 
««rw- ««ae C^-FttwD (DflJElzjgrii 
*ti*«iSHR6gi&ii±^T*RE**iTL**. c+il=± 
y» 77^fflcDSJS?LPco)teSfti*^r*iTLt -dt 

WD (0-S5ft5SaiLT oF-ISiffSUfcL^dlZtf 
Co 102] -75* cfl)77^0)«tt?LP c|:fcn 

fto>**a». Bii oi=jRr±3i=. tomniip con 
fiii±^r$*fc&*iTi>** 

CO 103] fc/£ U £0)W=fcL*T?- FttW L0)Sg 

75fej i= an r 77 ^ffl <dki& ?l p c p><tij <Dse» 

T*±3tf CfcfcttU 

[0104] 3tfc* **J5fi©JBfi&1 l=fcl*"Cfck Sl^ll 
»}*T*9- FttWL <>f- h««3e) RBI=«L*T* 
WMMEM <D¥iiaj±|lt,«»Ke*»l7\ ^JBdlT*± 
511, 75ffJB©iMMLPC*WLT*«l=. SHIM 
R7 8-7d*Iy#V!?MISI/fcft, »BR6SIv 
?V9l^r*l:Li3J;dl=Xv?V7M«aiJTfr 

Co 105] ctui±y, TaBttli^tfJfliDSIiHLP 
C<J)eBISl*jl=A^r 5a»*#3S0)S£»B|2 bSStf 
Ai75^fflOJg|J??LP C£S7LT*fc«&©Xv*VtfI 

4:6i*Jll5IIfc^Tl**. 

C0106] 77^ffl(DJ8W?LPCrtl=tt % ±15 1,7=7 
5tf Pff««biM*iTl^ 7t?pI4, MiLtttfimc 

IH4, «AttnB^iffl|fl)UV»**hTl^ 



CO 1 07] JHIIBBIK7 d<D±EBHi4. 75^P(D± 
ffifcfld^dlz. WAtts i 02 ^A J 6tt*Wdl««K 
7 a ftSl»«**lTt»*. C0)BP B 1»«K7 a±|Ztt, ± 

CO 1 0 8] C0>bf^ HUB L|4, *5ttB?B L1 CD±Jg 
II, !S*fSB L2 ftSii«*tlTtty. ±IS Ltzkzv htt 

M**U^Uavft>fttty, &tti*BL2 14. Witl4w 

s i 2 fli&tta. 

CO 1 0 9] CO) tf-y hS*ffl<D£IS?LB LCOTWIIfc 
l*T. ?-h*ffi3e. TKt)t> 9-FWWL0>«7J 
fao^i&l4, i8 (a) II^T«£5H, SnHW*T* 
^-h*S3e (J)fl»Iffilzfl3jdiJ*:h£l& 

©K©^izj:^TiR3:?nTLi^ ctiiz±y. 

WL) <D-3PtfStii UT UJfcdPflSIAi^UttL^dlZtt 

Co i 1 o] Lfrfc. *SIJ560)^ i izfcn <TI4. ±IE 
LfcJ;5lz, tfy h£ftffio)i$iS?LB l cizfcnr'? - K 

7\ tf'i- hlftffl<0«^Lt¥^^^3da hOfittlS 

stfrtifcfc in, ^^ticDraKo^iftEtt^^lzfit 

[0 1113-*, £0>fcf v h&ffl^&tftfLB LCllfc 

7JfelCD^&l4. tf? h&B LO)itB*felCDte©^tD^^ 
CO 1 12] fcfcU CCD© IZfcLiT9- KttW L0)5S 

^*i^izi4^a)ge$Aft5@e(i^tiTL"«ii<Dr, 

CQ1 13] *^JfcO)ra&i lZfcL^Tl4, SLMZ 

is««ffii 05^iflffi±iifc«»«e*ai7, ^r*± 

311. h$A^a>»«5?LB LC$»?LT*BSII, Wsl 

X^^V^^r*i:lid±aiZX^^va9fliI^^l7 
rf=T5±dlZ LTL^. 

C0 1 14] CtilZ±y. ¥ffi6t)IZt:^ h«lffl(D}g«S?L 
B LCO)tElli*]|ZAT>r 5iSffl^l3SC0S6«K2 b 

^V^fiaJI^lzX^^V^^^tiT d^^^m 

5»r*zfc^^iegiz^orL^. 
co i 15] mr$&mt7 e ±izi4. m?L\ts \ 02 & 
^^*srBi$a«K7 t ft5?KfiS?^rfcy, cniz±^-?r 

f CD±EIH4. fitJitlis i 02 ft>e>tt*Jfgg|&&ll*7 e 
fi5jg^^tiTt^. C0)Jgra1««K7 e o)±ffil4^JB|z 



Co 1 1 e] co)Wol$g»K7 fzo*t&K±m±\z\±. 
y, w^tfsfk^u^ vd>£#*. 

)ira1«^K7 htf tfv h«B Ld>&aitl^J:dl= UT, 

coi ie] mratmmi & a>±m**t&\zrz> 
arsxv^vtfiBsrsrasii* tfl)ivfv?i«yt 

Ufti3<Dffii*]lifcl>r*S-llT*£fcllJ;y, t(Di-; 

CO 1 19] efe1Jg^K7h±|Z|jt, J:=e^:=tl'^ 
RAMI*, httBLOJtJf |I*TV^SC€iSI* 

CO 120] **^*acli. »S*gfl8 a£EIZ=t V 

^SKSIKSfl- 177 U- 8 bftittHS^titiUcti 

« * a 8 a <D T 3B 1?J ft J: if a & ffl EE I z t 8 £ 2P ft I M Jtf * 

CO 1 2 1] 3ft««Ball« fc&^eal fc, SSf8a 

2 k, mammas •* k* ffjs»e«4 k«urt> 

CO 1 2 2] tt*J. Stt^S8aCD^258a2 fc J; tfte 

3MIJ22pea3 li % **yU/5JH<D«lf»LSTC«?L 
C0123] *f^^«iRa, ffl&KSfb^'Jnv 

BLtlZS i 02 Kd3*lfc«*tlTJBdl*tlTL*^ 

7i/- K^fts bit, mztemmnvjv*) uvp&a 

CO 124] c<d J: 3tc + i» co)iH& b a |: 
fcl7^a^8ai It. ±seLfc**^S>3JB<D«tS?Ls 
TC^ilUTiSfRMO S ■ F ETQO) 
3db «Ssfl*||:«tt**lTL^. 

CO 125] *vAV$m<r>mfi1LSTC\t^ 

«y. ta>**i^5JBfl>*l«IL3TCd>6tt77^ 

CO 126] £0)* */^>3ffl(Dfgiil?lST ClZfcl* 
Z* ^'-^ffi3E, T«tife, 9- K&W Ld)K«* 
A (t£vH»BLO>i|i*fii) <D**tSfett- Be <■) fc<£ 



M6?» A *»'J^lllza3C**\TL^. 
CO 12 7] -75, *£ffi<Dfi£i&i1 iZfcUTtt. CCD* 
t» ^^5«<D««S7L3TC|=*3L^T. <7*-h**3e. 
Ttt*)** O-FVkWLOmiSfoW&lts mQ\ZffiT 
«tdlz, KttwuDtt«*i&o>^&J:yfe«<tt* 
<fc5l=»Jd**iTl»*, ItzWiT. JbELfcJ:d1=. 

Co 128] c<D7 U- h^tie b±lztt, Willis i 

02 «A^<E^srdtmR7 i^u, witiSBPs 

G (Boro Phospho Silicate G lass)^ tP*h tt*J!KI$g« 

&7 j M^stiTi^*. c(D@r H itesm7 j <D±ffii* 

izli. mz\is j 02 ^A>£tt*JirBl$g*3fB7 ktfjgrf 

co 1 29] ;ftiz. mmmmMm\z^>ozmB\znL^T 
aaigi»««i=isi?*¥!s*«tfii<D±3H=tt, ± 
IEL/= p^xjbwpp^jdl^^rfcy. -J-tD p^xjbw 

PP±lZli. n 3-V *JMB<DMO S ■ F ETQ n*tfgjdl* 

CO 130] ttfc. Hi3U»ra«lztel:t£¥yH*®tjRi 
(ZfcLNT P^XJl/Wpfft Wppklsl^lZlin ^ XJI, J&tf 
^tlTl**. COn^XJbtt «AIJn»^W«ia)UV 

[0131] ch^d)nft^)^tDMOS' FETQ 
n*5,fctf p***iWK0)MOS| = J;-D7\ DRAMOt 

CO 132] n^-t»4Jl/JK<DMOS • FETQn li, p 
•>XJbWpp<D±»l = Sli| = »Myi tTT^J^^^fc-WO)^ 

V- btmi&<=> i k, -if- b«SSfB9 i Jilz^^tifc 
^- h^ffiQ e k^^UTL^* 

[0 133] ^^9da,9db It n^-F^Jl/^ 
(DMOS- FETQn(J)V-7* F U -f V ^^JCtl T %>tz 
&) <F>f>m y, ^ft^ftfS^ISfej&Jg^JSlQ dal, 9 

9da2, 9db2k^ : &UrL^, 

[0 134] 1g^F«^5ejg^l§|9da1, 9db1|t, tPJA 
a?5^9da2, 9db2|± s MZ\tnJ&T*m<DA.sbm 

\2*\?&i$2t\zi'>%. zo*m&im9 da, 

9db (DrsllZn^-f ^;|/J^0)MOS • FETQn (D^f 

*>\,imfiWj&ztizi''Z. 
co i 35] -y- h*et*iK9 i \t. mzits i 02 



Ztz* «?-h«gfc9el*, £<*l£9 e 1 ±|z£tt 

tflEftUS'Uav&'&ttU. ^9 £ 2 |*. frjjtliw 
si? fcffU -if- l*^9g I*. iPJ^iitg 

[0 136] co)-y- h«BffiocO)±ffll=lt, »*IK4 
tt. MAI* S l 02 «&>&«cy. v7»«Ks6>«=> 

C0137) Sfc, CO)*- b*fc9 efcJttf*^ ^ 

s comjDBi z a, « *i«fc vu 3 v *> ^ tt -f 

->?r - JUS «0)filEBIStt. MJLtts i 02 

[0136] tffc. CCOtt-f Jl/6a, 10a 

IJ. LT¥*5*SMJ5 1 !Zlg^$tt4j5jSa^lfl9 dal, 

9db1 £^%m\&mvm9 da2, 9 db2t£JBJ5fiT<5 
fcfi»XD-r^V;iAfflCDv'^^ t LTa)^&S^^ LTL> 

[0 139] CO)<fcdtf¥£tt£tJs 1 ±IZI±. ±I£L^ 

d, 7 e, 7 e, 7 » 0) ±051*^*1 iZJgjtf £ tiTl^. 

C0140] ZL0)W B 1t6»!K7 j 0)±EBI=li. 3S1SB2 
ftULl bmf££*\Tl>Z>. COS iEfi£tti 1 Li 
li* mZ\Z7>\,^-*?L (Al) - Si-SPI(Cu) ^ 

[o 1 41] ccDSsuiiesft 1 1 li li, mr&&&i&7 

c~7c, 7 i, 7 j |ZS5L*^A=}giSS?L 1 2^iIUT- 
n^f ^ll^OMOS - FETQn(J)#lS^|l||9d3 

t*0s$ii;:*ift**zv*. Jf6fltetpi»7 j ±ini. ± 
i*fiaiii 1 li i*«mc*ftTL**. 

[O 1 42] &|Z* fcfcJfcflJ&Ki 1 ODR AMOiSSS;* 

$*en i~(24 3 iz j^rwwr*. 

[01 43] ©1 ills ¥l***fft[5]9H*8<ttU£X;g 

[0 14 4] ¥£tt^lli. Willi p- JB<DS imiS 

■wettu. f-co±s5iziiftijx.i^g^a^«^(o^at^ 

Jtdlz^r^ 

CO 1 45] 33\ ¥*3f*®tJ5 1±|ZS i 02 ^fr^tt 

iz^fb s> u zj ym &*> * c v D&sfiz ^ 



[O 1 4 6] fj?l*T\ tO)7^ h^^^^-V^I 

[□14 7] *-<T)fSL »*tlfc»t^'Jq 
Jg&BISX^V^v^SfcLr* ¥J£teStJ&1 IZWU 

rK^x^v^&is^wrcfciz^y, ftftvu 

av*d>6tt*»»IK^6»aiT*¥W*»tJii iz#i* 
[0 14 8] HffclZ. ¥»*5^U!:, Willis io 

K(Ojifl0*CMP CCh«mi0Ql Ntaohin ie? I PolUhln*)& 
*|ZJ:oTX«:^W9r*CfelZj:y#»f*SlS*ra 

jar** 

CO 1 4 9] afcur. U 1 2!Zn^r <£o\Z. ¥J5*StJ5 
1 IZ, Willi n^^W^0)UV^-r^V5iAi£^IZj;^ 
-TiSAr^iZfclZcthJ. S!?L^n ^XJl/DW^^jdT^ 

Co 1 5 o] ifiur. ¥£fc£tJ5i iz. fiij^iiDj^^ 
&<D ;fs -5^ ^ * V)£A&$Slz J: ^ TSA T ^ C t iz £ 
y, p^xji/Wpnv wppfc J:e;^^^Jb^ h yy^^iac 

S^Jgjdir^* <£fc. CO) X^Wprrw Wpp^O)^^ 
I^0)^|Z¥J5^S*J5 1 IZ, WiLttnJK^KftjCO'JV 
£<*V;*A&^lZ^T£Ar*CHZJ:yn ^XJI, 

co 151] f-ofSfc. ^Ji^^o^i^^js^e 
Ififbr^ctr. tMo scDL^L^^S^RfS:fiBlza& 

CO 1 52] 2a*T\ [§11 3|Z^r<tdlZ, ¥^^StJ5 

i iz** ur^^t^ii^^Mr ctiz^y. ^^sts 

1 tD^ElZSJRMO S-FET Of - h««K3 i fcj; 
^iB123P5ft(DMOS • F ETO)^f- h««&9 i 

[01 53] isi>r. ¥»^ffi^i ±iz, Willi u v^i 
18 X * 4i fclKteffi ?K U V U zj v ^Sl*«*> J: J/w 

S i 2 *fr«ott*!gf*K*CV D5S*|Z^^T)l»:*i«6 

LfcfiL f-<D±eoai^w±iz, tpijtas i 02 &%ti 
*lzj:-DTJls^*t«Er^ 

Co 154] »t^UziviK*ft>6tt*»* 
m, s i 02 ^^etc^«l5KfcJ:^z:JSo^K^ 
^x-v^v^^r^ctizjty, y^utJ^iisfcJt 

tfjai7J[s]K*S*aiz>f- hi^3 e (9-FttWL),9 
e> »»K4fcJ:e/ + -P ^7««K5^^T^* 
CO 1 55] tCDft. y^UfliStlZ, m?L\Zn}&^Wto 
©UV*-f ^V)iA^lzj;oriSAT^CtlzJ:y. 
SJRMOS- FET(J)¥iS^l5l3 da, 3 dbl^Jg^r 



C0 1 563 ztz* ztit\t%\<nwm*$\xmz j: 

ffl5Z!BD»M«l^ Will* n ^NMO) UV*-f*V 
;*A&*lZJ:^TaAr3Ci:IZjty, JSSJOftCDn * 

CO 157] fcfc, cti^<0X^lfcCD^^U^a)SS5 

1±|Z. Wjtliffifb^U3V6>&&*»»IK6€CVD 

[0 159] C 0)1^0)^ Ur**5l<DS2&^E 

1 6|ZiST* ^ES^^S- VSACDitHli, o - 

Co 1 6 0] 77^fflcomW?L^d-y w&mommuz 

fcl*T9- HI*W LCD €751*5)0^2: (El 1 6 <DHS75fa(D 

is. HLM=si«r*iisa86^3- vsaom 

[0 161] ^t, iw liST <fc ¥£tt£tJ5i 

1±l=, WitttS i 02 «ft>&£*19iaiKK»t7 a£S 
OG (Spin On G lass:>£*|Z J; T^rf L fctt. *-<TLt 
ffilz. Willi s i 02 «A'&tt*0fflK»IK7 b%cv 
D»*i=j;-ar?Mjr*. 

[oie2]«ii*7\ E1 1 eir^r^di:. 

7h/<9-Vi 3««7?fh U WWirj^T 
J^JdiL^m. ^<D7* h U^*K'1$-V1 3a*X^ 
^V7?7^i:lTs ia^EDSI^II^I^^ra 1 )^^ 
7 a, 7 b (i1 7#B3) $^I<y h Ivf V^^i: 

CO 1 6 3] ^CDfiL tfl)7Thl,^7h;^-V1 3 

^«o^^|geK6 CI«I I 79IH) «F5-fX-^V92 

fc£ *t -< K ^ * - Jb 6 a =&JKjiS r 
CO 1 64] ar^r. ra 1 Qiz^r ctdlZ. ¥S£ttS*J5 
1±|Z % Wilts i 02 10!CVD 

^voa^iz^orx^yv^r^zfciz.ty. 12 
oizi^TJ:dlz, iaJ23Is]»^«lzfcl7^ti--< K^sr-JU 
6 a oflJBlztf-f F^*-JH Oa fcJBtfT*. 



co 1 653 -if - h*t$9 efc«Jttftt-< K^* 

-Jl/6a, 1 Oa^7^i?tUT. J5i2EIB&?WSHZ* W 

5£fcizj:y. (HI 2 MZmTJiblZ, n**#JUJgCOM 
OS- FETQn ML* t«S S d a2, 9 d b2fc 

CO 1 6 63 5XL*7\ ¥»^»tfil ±IZ, frjXIiS 1 O 

Lfcfl. *<&JfHfi«»K7 a±\Z. ffl&Ks i OS «A> 
* tt* Jf M«*B* 7 d%7^7CV D^^IZ^T^ 

CO 1 673 *ffUT. E12 2|Z^T J:5IZ % ZQJgRfltft 

«K7 d<D±E«cMPa*lzJ=^r^*llzjgjdiLfc 
% U23iz^r«tdiz, ^(DJgrairg«K7 d±iz, y 

5-Vi3b$7^ MJ V^^-rMSarlzj^rrarfT 

CO 1 6 83 CCD?.?. ifc^JfeCDB^ 1 izfcurii. 
JfijSK7d(J)±aa^¥*B|ZLTL^^CDT. 2£#tt:7*h 

CO 1 69] ^(Dflk ^CQ7* h US** h^5-V 1 3 

l=*Sl*TI*. ^<DX';/*>?SfliI^ ffJ^li»CCDJ:5IZ 
CO 1 7 03 TKtits tt^o>3 E2 3|Z;rTJ: 
iw#VOTSjt4*J:dl=- s i 02 m\tte&Zt\%& 

asfbfj zjvwiiRfe^*^*L^#Txy?v^san« 
co 171] wl^t, x-y^v^*f*«, artvuziv 

8dift$£$:h*ft;s i 02 WIl^^tiUl^WlZgCiL 

c^cox^^v^tf^fc Urli, W^licHF3/A 
r/cF4 ^tosi^tf 

coi72] c^ctdizx^^v^Ji^^ni^ii. 
tzm<r>jLv3-^o&mz£^T. t<r>y^am<r>mmi 

Co 1 7 3] 5tt. 77^ffla)SIS?LP c=&^?LL 
^^iz. lH2 7ii±^<j)J:d'g:x^^va75a^ffl 



CO 1 7 4] *^Jfc(J)ra?yM IZfcUTl*. U2 5|Z^r 
[O 1 7 5] IttWnZ. S i 02 «&>i9&$SlBligiB 

iz, gftvu ^*#6tf*r8«lR6£aai7#ivriJ# 

(DX^*V?&*IlZ<±T>T&?Ll,J;5kr*i:, #HKJ3 
JS|S(J)*gi$BI2 bfcS i 02 *$ftioK2><T>T-s M 2 7 II 
JtdlZ* 75?J8a)8WrtLPC#£gfflr*#a8^ 

rut 5* 

C0 1 7 63 z^^^JS^ISHftJLPCizii, ±EUfc 

C0 1 7 7] LA>U *£ffiOff$ii!i 1 iZfcHTl*. _ti£ 
<J)ct 5lZ7 5?ffi(D&iSftP C£g!?LT*$&«£lZ, lg» 
f£6^£gi7X^*v?3£tt£&x*cfclz^y* 1512 

co we] aa^r. 75^mo)jgij|?LP c^i> lt¥ 

£fc£*J5l IZ. m^Llt n^^ftjCDUV^Hf^VsiAa 
*?l=J:-DTSALfcf!L ¥£tt£tJ5i±lz, feJiUinJE 
*tt&££^T5H8Sffi*'J^'J3 V^cv D&^lz^ 

[0 17 9] |«l*T, tfl)B*tt*UVU3V«I»f 
^v?r*Cfcl=J:y. S2 8|-^TJ:dlz, 77 7ffl 
a>««t?LPCrtl=75^P*JBJrtLfcf*. D2Qlz^r 
J:3I=. ¥»*3tJSi ±lz, M*!* s i 02 *ft>&tt* 
SHtelW? e*CVD&*|=^T*ittU 7^?P 

ff>±as 

CO 18 0] *fl)fifc % ^(J5iira1JgeK7 e±|* fcf y h 

ttffl<D«tflJLST ctfS£i}r*J:3fc:7* h U^^ 
CO 1 8 1 ] JfcliT, t(D7^hl/*J7h^-V13 

sizr*. 

[0 182] rttft*. *D<&<D3*li. I5)2 9|Z^^J: 

dlz. 8S^Kev>=tf ^7?6«R5^ft5^aiU^B§*r 
x v ^v^flSita*J:3i:, s i 02 

»3\ ^OPSCDX-y t LTli. feJittfC* F 

co 1 8 3] ttur. xv^vmw**, Stouav 



Klifcl^^^^^s i 02 (Kii^^nm^ttlzs:;*. 
*CfclzJ:HK 113 0|ZjnT<fc5lz % #«Stt£tJ5 1 <7>- 

CCDBSOX^V^tf LTl*. fflitl*CHF3 

C0184] cco^dlzx^^v^a^WTiS^tt, 
T^fctftDX^v^aailirJz^T, ^(Dk:^ httffiO 

CO 1 8 5] 13 1 It. e. '^ttffl(J)«W?LBLC^ 

i8a5«w?LB LC6^wa«oA'i.^v^T-^y^di^ 
co 186] Lfcfts^T. s i 02 

K7e-7e iZbf-v h» IB (DJSIftfL B LC«nLT^« 

^CDX^^V^ftflJIlZct^TS^LL^ofcr^t. 
?£l5iS<D$gl§B*2 b fcs i 02 Zffrt>t£Z><nT\ ti^h 

«fS(»misr?i b l cfcj*EtiiT s ors»K2 

CO 187] Z.<T>\±V httfflO)Slfi?LBLC|Z|J. ±12 
Lfc^dlZn^K^OSA^+l^lS^fit^US'U 3V 

assay 

C01 8 8] L6>U 1 tzfci^Tli. ±Jdi 

co^dize-y h&/8<J)«fS?LB LC£§«Lr*«£lz. 

««W6*^ai7x^^>^^^3C^*ekizj:y, 

t: v h tftifl <J)«IJHL B L c A>£ T S 0)» 

coi 89] t/=. **M©^agi i=*>^rtt. ±iel 
fcJ:dlzic^ h»ffio>«IJI?LB lcoM^ 

co 190] cnizj:hj, \±v h»B LtamMo s • 

F ETCD¥£tttf#3d • ttD««aD«**t**^^C 
fcOTJUSfctt^ru*. afc. fcf«> Kl*ffl<D«IS?LB L 

C£J><5(S^^ 11 7 - V * 11 ^ Z t ASsjfiS i: « z> 

co 191] *eiz, b&m<»miaLB Lcomn 

CO 1 92] 13 2|z^r J;5lz. 

1 ± \Z S m X \t U V ^ A fitiK U U U 



2 £cvD&*izjt^r)l!;&:*tttr** 

[0 1 93] WUT, t(J)»^BLUBL2 

^3-zvi?T^Cfcl:J:y, 13 3fcJ:tfl§]3 4|z 
[O 19 4] f-a)^ s ¥£tt£tJSi ±lz, (§3 3 5|zjpr 
vD&*$lzj^r*fc«T*;:£:lzJ:y, t:-vH&BL£ 

[0 19 5] JtralJft«K7 f 0)±ffijr. mtLlt 

*£«LfcflL f-(DJirdl»«R7 cO)JiE^cmpSX^IZ 
J:^r¥*ll32idiT*- 

[oi 963 lister. i]3 6izif>r JfraiffiiSK 

7h$CV D&*f|Z«i;^Tt*ttr** 

[o 1 97 3 *SllBStJ)^5gi izfcurii, JBNIIMBt7 
e*&i7fc;:fcizj:y, tf-^SftBL^ SftfUziV 

tt*eia«siR7 h t <DSi»^»r z t 

<J)Z\ JfPJ5S»IW7h|z < t^kf^h»8S0)*©* : £MiS'J 

[0 196] fcaffc £r B 1&KK7 h o)±Blz, HAH 
S i 02 «fi>6ttMIBBti 4£CV D3£lz«fc-DT**tt 

[o 1 993 f-0)8Sf*Rlza3Lvc*«W^2Jfl 
-fXy^VtfttWlZj^TKIn Lr«Ml 507*2 

[0 2 00] tois*iRi 3*«mr*Jtd 

iz. MjtHUVAHSAifcfcfiffiffiJflUS'U ZlVft'&tt 

B$CV D&SlZj^T^JSttStRl ±l=*t 

KLfefft. f-aiSttRi e^xv^vty^rfcCfclzJ: 

y, (137 izirrct3iz, is^Ri 5<D6aDfim»w= 

[02O1] f-©ffc ^(D*£*R1 Sfc^^tT-f F'}* 

-vd»&SEr*««<D«*R 1 4fcj:cfJirB c i««R7 
e~7 h*K5*x**vcna*l=J:-DTRft*T*. £ 

fl)Wfl)Iy?^MI:ill/Tlt fMlk mXltOHF 

3 /A r/CFd »<D»*ff*|=JtyfllA *<DfJL W 
ittt C4 F8 /A r»(Da*tr^l=«jy»iLTf73. 
[02023 C*IZ <ty, m3 7fcJ;tf[5]3 8lZi^T«t 

«ws?lst cwjdT^. 

[0 2 033 tffc. 13 8|ZfcL*"Cl*. Hffi£a«g<r 

*fc«&, 77^PiSJ:i;4t /IS/SJHQJMHLst ciz 



VffifDWfcBH 5 0)MD *<Dt*fc 
*i^tv3ffl<D*l«?L6T c<D#fflUfck<&Hllz|**-r K 

[0 2 0 43 a*:, *|gffia)^f^i lzfci\rli. JiSeu 
^dlz^v^SSOSHtfLST coratf^ 7-K 

WW LCDitHTalaKD*^ 9 - H SftW L 0)|2§7±7JrQ] Jt y 
[02053 Ctilzjry, *i»y1^5fl)»tt«ifc77 

[Q 2 0 63 *e>iz, + v rtfzmv&iftiisT cora 

Co 2 07 3 ggftRi 5fcJ:LFt7-rK^?r-JI/ 

1 ee£BLfca*¥!5*Sffiii±lz, WitUUVW 

*IZ«fcoT*ittLfcfiL *<D±ffllZ. tPUIiSi 02 ftJ 

&tt*«»Bt*75^7cvDSi£*nzj:-Dr»i«T*. 

CO 2 083 JfcHr. H3 9|Zi?r <tdtZ s *CD««R 
_t|z. **/^SJB<J)«*8JLSTC£«L>. *^y^V5 
MKH0)^- V«SrfT*fc«>07jr K U^*h 

r*. 

[o 2 093 lanT. f-(D7* h h/ta-v i 3 
■DTMS-xvar^cfclZcty. Ei39fcj:c/iii4o 

, ^2P8 a2 . l&Stteim&B a3CtT-f H^^-^1 6 
a) fcJ;C/rg«Bt1 7*Jg«ir*. 
CO 2 103 ^«DfSfc> IU4 1 |Zjf>r <tdlZ, ¥!S»stfiK 
1±|Z. ««ttt«U*/U □ Vft>&tt*S6*K 1 s^cv 

t4H7-fX'y^v^i£lZcl:^rx^^M'>i?r*Cfclz 

•ty. ib 4 2izsr J:5iz, ^M«>90)si»S8fl 

C02 113 Wiltf7 yMXtJni^^l? 

Kx^^v^iZcty, sb»bci 4, 1 7 cog 4 i«* 

KD «tt«T^ C<DPS, Wa1««R7h650X-ii hi 

[0212] ^fc % M»(D^iBi izfci'Tifc mr£& 

Co 2 i 33 ^^*StJ5i lz3PtL,r. Willis 



CO 2 14] Iftl*T\ ¥*S*£tJ&1 ±HSfb^'J 

v«i:«tTKftail«»iTc:tl=J:y, **v<^{2(d 

co 2 15] ¥**«tjsi mzxtmm 
«Ui/uavd>6tt«nMPi*cvoar*i«iu c© 

CfcliJ^J. me (a) |=n*LfcJ:3l=. tt^Sc 

co 2 16] sja*T\ aj23i]»Maizt5i^^Jirjt6«iR 

7 h LfcfJL ¥SI**tJ5 1±l=. fliLUCS i 02 

fife. ?4>±BI=. MiLUBP SQ^fd^tt^JSPalffiSK 
7 j €*tK Lf-te. ^0)±S5cmp^I:J:^t^I 

II&l73>n ^-f TOI/ff£(DMO S ■ FETQn 0)¥*£f*Tl 

9aE«i=Jt-3?»jii*-*. 

CO 2 183 ¥MfrStt1.hl=. t?JAIJA I - 

S i - CuaA*fc|«-<J)TJ&l=T i N«%|felJTtt* 

CO 2 13] *(DflL 7srHJV*57 

v^T*cfci=j:y, »ime»i i li zmaLtt 
f*. ^a^*tjsi±i=, wz\*s i 02 *> 
test 7 k*cvDa*iii:T>r*t« urss 1 sfiewi 1 
li &mr*. 

Co 2 20] co.td^sfellffio^.Tli l=«fc:hWL 1UT 

co 221] co. \±v t-VkmomwiLB Lcu)f» 

e^hSfcBLO^lSTJlP] (9~ H$AW La)rtH73rpl) 
<rrt&<D7Jfti, ^^httBLOii^lfel (9- KU(DS*}£ 
75fa) ^i£^hJe^<«^J:d^^«i: 

3da h<»mi&m&*±B<. r^ct agists:*, c 

<D7=tfh tf ;> hSftB L tiSJRMOS • FETOtfl)^ 

fti^,T, dr AM0)t£a§fc^tfiM1;ff«t££faJ;£-t!* 

CO 2 22] (2). bl'V HftfBCD&I^LB LC(J)fffiM 
evh»BLO|S^^ (9~ K&W Ld)itH75fe]) 

o^tSo^tf, KISlB LtDita*!^ (9- Kifcco^ 



*i6a) ©-*3:J:y fc«< #Z>J:o1£MWt LttZh\z<£ 

y, tf'jp hUBL^l^MOS ■ FETOfl)W«HJ 
3d a fc<J) *tl%<J)M\Z*'><J)tiLm®ftii 
ttxtfZVTtsK&ttiZTZz.ktiWtokiti:*. Lit 
fc'v b&mn&miB LCfcilJRMOS • FE 

Co 2 2 3] (3).±i£(2) l=«fcy. #v7*t-f^**» 
(D»lft?L B l C(D^MIJ*»«I=T* C k*«»IWk 

CO 2 2 4] (4). t£ V htttfflO)SIJ!?LB LC<D^ffiratf 
hlABL0)^*fej (9- HttW L0)<tH75fa) 
(J)-=ti£0)*fti. bfv h»B L(DHH75fel (9 - K»fc<Di£E 

CO 2 2 5] (5). ±15(4) iZJtU. tf vh»ffl<J>lSB8?L 

CO 2 2 6] (6).±g£(4) IZ^U, fcf » JB <D jg «HL 

qui: tea* DRAMcofgq^hft^Hiiirac 

[0227] (7).=t^^^5ffi0)Slf!7LST CCD^FEB^ 

t:^h«tBLO)afii^^r&j (9- KtHWL<Dil7J 

ifeQ) 0)^i£O*65 v \±V httB L<J)«ti*lfel (9- KIACO 
5«^75ft) <J)^«i:yfc«<^aJ:d^V(i:UrtCi: 
HJ:y. *t^5fflfl)*IWLSTCi:77^Pi:fl)« 

AM(DtiegfeJ:tFiA^ft«t4^fe]±*^actfti^agi: 

CO 2 2 8] (8). ^ r ^^5ffld)}SJS?L ST C(I)M 
tf y hUB HJ)^S*6l C9- K»W L(Ditl*fel) 

ffla)S^L s t c t 77 a p i: (O&iS^tD 7- 
CO 2 29] (9).±ie(8) izj;y. ^^7tt-f^^±«$ 



mn&mi s t c o)?cra i* &&m\z ? % z t t tt 
a. 

[0 2 30] (10). **^>3J80)*ifHLSTC(D*Pfl5 
mu^. kcv hMBLO^ltO (9- KttWLOltflT* 
ffej) fl^&<J)7*tf. fc=V HS»B LO)rS*(& (9~K«*<J) 

± * t* $ c fc mn k tt 

(02311 (10. J:ieClO)|-J;y, =tv/^5fflcD* 
tmsTC©raa*A£B*ikr*CfciOTIl6ktt** L 
tzttztT. DRAM<D#SUfc<£tffSilStS£fa±;*t!* 

cfcffBj&Sfctt*. 

[0 2 323 (12). ±i2Cio)lzJ:y. *vAy*imo>& 

mi s t c % ju? i ana t * fc » i z is ti s> 7 h ? * 9 

fflL^=SJSrS«^S3fe«m^^r LfcJSA Ltt < Tfc 

jaw UcAJ-dT, dr AMCDr^^re'i^^snr^cfc 

[0 2 333 (13). 75?ffl<D&lsHLPCfc<£tf fcf V h 

^tfrfidcfclzj;^ f-o&iftJLP c, b Lc/i^g 

S3*£££»ikT*£4:tfaJWfctt*, UfcA*-DT\ 
D R A MOttftfiMttfcfiLt * tt* C fc &i*Jfi8 fc tt 
CO 2 34] (14). ±16(13)11 JM % 75^fflO)«ii!?L 

PCfeJ:c/fc:^ h$*jB<D«i«?LB LctDteffiSfcttv- 
S«*lZ**£i:ff*JHfctt*, 

[0 2 35] (Xffiftff£«2) 04 4|**Kty)<J)ftba>£ 

3 (i) 1*0 4 4 <DX XXXV -XXXXV i*<DW!Bl s (04 5 

»aso)iaaiDittM«i=j3t^^5wiwEBia. 04 cutis 4 

4 (J) XX XVI -XXXVI l&atyffflEB. 14 7|*l4 4CT)XXXX 
VII - XXXXVMU(J)liTffiIUs 1114 8~1 3 6|£1 4 4 0) 
¥S»^«®K^SO)^iS^i£^=i£^r^fc«)<Dltf^ll 

[0236] 2tE^S6(J)^?^2|-fcL>Tli, 144-14 

7«iz^rct3iz. ws2att©JKSs 1 izfeL^rsKWUfc 

7?^P Cl1fc«i;tfl8*?^P3) 65^17^ ^TL^ttl^ 
ttJSfctt^TTl^. 
[0 2 37] TttfctS* *«fi(WB3l!2lzasiiTl* * 

TCCUIUTSItRMO S • FETQ0)¥!Sr^3db 
l=ifi««»*ti**tti:«IJI*ft*«a4:ttoTL**. 

[0238] Lfcft5?T. **»(DJgl!Se|=tel*rfctt 



CO 2 39] &\z % *S5«0)JBSB2l=«L»T*i'^S'5 
to 2 40] Lfc&s^r. ZQMmi<mW*Fll8Wk 

[0241] Lft'U *S5«50)^?»2|Z«L^Ttt. *t25 
?L S T C<J)^ffiJBtt £9 - Ktt W L (DrlTJfel < tt* 

CO 2 4 2] M;U»4 8tt. *5gq«a5ttS* Lfefflff 

Jg$S?L5 2tfHJ#tfa)}*ffi<D<fi£7& ^OXSStS 
t£?#3 DOteS i: izr *l 7=££^ UT L* 

CO 2 4 3] £.0)*£ffiO)«^ ^BCDifflfrlWVv fv^ 

^TJ:3lz. **/^3fflO)£iinL5 2a>*SJiiT£> 

iSJRMOS • FETQ0)¥iS^^13^^lZ'l^< tt^ 

C0244] -75^ I49li, 2ts:|g356 (DJKng 2 <J)«^r 
ft -DT**^S'3ffl<J)HH?niST C ASftil 0)JB CD^+D -t* 

C0243] tur, is oii*w^>5ffio«iJ!?Ls 
TCftJl4 8 fc|«J«|zrt»TU4 LTL> 
**»*)?&« 2 IZfclOTl*. *^>^5»fflO)«l«L 

5j;$iz. ^^5fflo)»w7LsTcftj^»air*a 

Co 2 4 6] ^iz. 3tc^»o)^nM2(J)¥^^^«la]»« 

gO)&>i£7Ji££!5 1 ~15 6|ZJ:^Tltt^T^* tt 
& *3SJfe<DJF2iS2lZfc^Tl±, *!ieig»6(3)^ 1 0)¥ 
IS^«[glK^S©S5!JS75^lzfcL^rli 1~12 2|Z 

u j e-*iizK<xfS6>6Sttwr*« 

C0247] 3T> 15 1 lz^TJ:dlz. |g»^6fej: 

^Jgr B 1J6S^7 a~7 d|Ztf^h»mCD^?LBLC 

Co 2 48] iftl^T. !5 2lzif>rJ:dlz, ¥«l^^ 
1 ± iz, M jUWtf K# U ^ U =J V* tt ^tt^K b 
L1,B L2 ^TSft^Jp.izcvD^iz^^rttar 

C02 49] ZM*. "tOmttmB LI. B L2 ^7* h 



[0 2 90] «&1fft«R7 g axtBBWt&HJB 

[0251] ta^r* seusM 4©jtni:>r^i7^a- 

jdIT ^* 

fc1ij;ij, *5f*& 1 s ©BHD »ilJfB l= tt-f F^*-JH 

[0 2 53] Ltztfir>X, *^BgCD^5l 2 II ^5L> T t.. 
@AK 5S«f5|lSlS|I^ 5 0±^lli5iSrtlL 

[0254] |5 SlZfeL^TTl*. T 

^siifflgavvi^v^ttr* 

Ltz'<*. *o±m\zmzmm<j>tei&i tisiauis i 02 

&mm 1 ±n, w iti jm««t at u vu □ v# & « 

E5 6HsfiTi:dlI* **^V3CD*HKlft8e ©l!]« 

[0257] *-<J)ffL +r^^5 0)Stt^S8a±(J)rg 

8J£*5J:tfTift(D$g«l3S 1 4 (d5 4#P.a) £^x^b 
J.v^yO\Z^r,m^r^. *SgM(D^^2|IfclsT 

ftj*2j-rs ^<D$g&f£ 1 4^£«o-iix-y 
[02 58] iu±. *#g^«nj;T)r^*ti^^^^ 

35C(D^^|IS^^^^IIItt^ Lfcfti, *Pg^li*JgeH 
fi60)JBag|iPR3:**i*fc(Drl*tt<. f-0)£g£SftRJl U 

[0 2 5 9] ffijU2lg|5 7 5 elzinrJtdli, 
7 5 ? p £ * * f 5 J8 © £ I ft ? L s t c 0) 3 fei k IS] 
«|I, r>- HttWL£DtB^fellI^< ur, ^-f»wl 



o)±*lid>A>* J:dttBlfi*JB<DJB«liJBjtf LTfcR 
WLO)'!?$fe) (H5 7(I)^f&l) lirtl<&»^<D^»TT 

[0260] zit. \zvhUkmommi%miTzi*& 
\zt, * * ©««?l d»r u J: * 11 

ig tm m u ^ u 3 % <d v a 9 * m 1 \ 

[0 2 61] Afz. iW!E*tt(D^ftfi 1 . SIlfc^Tli. 

iKWUfctf. cniiRsa:*^^t,(3)Ttttt<:> wai*? 
- F»<D±IBfcJ;e/fflJrBo>Wiffi<tS»'J3 

[0 2 6 2] co^^li, ffiftS'Ulvd^^+rv 

cti^x^^/v^^T^c t HJ:y. 9-^»fc^ 

[0 2 6 3] *Jie^Bfi©^SI. 1 , 2|IfeL^Tli. 

[02 6 4] Jt/=. MIEH35fio>^. 1. 2|Ifel^tt. 
5ttM«0)««$»rtli»«K««OJiG«6ll-3L*TlK 
WLf: AS. « iltt ^«IJISr*3 lim U V U 3 V* 

[o 2 6 5] Jtfc. WS2S5»©Jgng 1 . z|l*SL%Tlt, 

O BWJStDDRAMlIajE^W^Jfiffl Lfctft^II^L^Tltt 

Astfv KttcoT«iiBEa^^^«i«iifeaiffl»iia7Js 

Co 2 66] JUJ:C0lK^T , tt^i:LT*5e^#lii:^r 

^feCDrtt«<, ffJ^.li(=I-®tJS±IIDR AMtSififlU 

«[5]3fr3giS*£ar^lIiffiJHr ^^»* 
[0 2 67] 

cpe^o)jas] ^Biiict^T^iT^+i^ie^cDd^. « 
Sc^^c t, con j: ^ r^^ ti ^jaasffimnittwr ti \*. 

[0 2 6 8] (0.*^CD¥^^^«^38IKSOSyJS75 

&nj;*ii*, »stl0)^v;^ 3:L^lI»mr^iettlI^ 

Sr^75felll^< UfcCfclI<ty. ^<D«tS?Lft5^(j)32 



[0269] (2)-±ig(1) IZ^U. ^<D}$fJ!?Lr*]IZffi«J) 

fctf7S*0)7. f-<J)£ttk¥£te@$J5fca>*i&$>*:J§l 

[0270] (3).*^^ lJij^DRAM(D+t/^ 

t>5cfctf7**o)7. mmviftkft Lfc<£c/S£&* 

M*5J:tfttflifS«l1ft*itB±*ti*CkftS«Ill6ttt** 
(0 2 7 1] (ti.*HW<D¥»**ttiani£S<D3it;S* 

STfeMKUK LfeCfcK^y. f-a)«HHL<Dffitt£ 

*±<*-t!*£fcaS7£*0)T. *©«|«L0)JIDI7-^ 
?Ld) *DX*SJ»II T * C k ftsr f- <D«l«?L0>ISan5F 

jamais y sr&j± *-e s c t A^aB k «*• 

[0 2 7 2] (5).*»UCD¥£f*&fSlg]mS£0)Si2* 
&l=J:tlll. ftHHLOJBtt'^ HL»l=Hi«r«EIIII=55 
£3-**fal=«< LfcCtlZctHJ, *<Dftta?LO)iEtt£ 

h«fl!*o)J:dJS:s«rSflfitt73r h UV^77 

higasttsr* chares*: a*. 



[Eli] *»w<o-*Mo>J$K7ft *¥*****ttoa!»» 
a<Djc«UM*i:isi*$mi¥ifliBTft *. 

[033 0 1 fcJtLF0 2<D¥«*£«ls]»i£8a)*^U 

[0 5] Lfc* * Uffl« life I* - V 

7ft 

[0 63 38011*65**1* Lfc>^U^«lZ*5l^^^5-V 

7ft 

[0 7 3 i1 0)¥iS^«I5J»«iS(D«^k2ts:Pg^*di 



[0 83 (a) |*0 1 (DViii -vniSftcolWtE07ft y, 

oix-ixjft 0)^07 ft 
[0 i o] m i <J*x -x »a)lUTffi07ft 
[0 11] (3i0>¥£*&«IOIB»aa«S:tf&o)Mfl 
ETC ft 

[0 1 2] 0ia>¥^^«D»KiSo)SljS^o)i«^ 
irs 

[0 1 33 0i<D¥^*«|SI»«iSa)S!>S*5ao)MM 
07 ft 

[0 1 4] 0KD¥^^ttU»»iS(J)IW5fl7?aCDlKW 

07 ft 

[01 s] 0KD¥^*tt@]M«aa)iy5s*5a(DWW 
07 ft 

[0 1 6] W ^ oyVmtiaimtomtM&tttolim 
[0 1 7] 0 1<D¥£tt£«E»«E(D5y£:*&<DiJWfl 

07ft 

[0 1 8] 0 i (D¥»S*^«[ilM^ScJ)^i37Ji£0)5tt^ 
07ft 

[0 1 g] 0 i <D¥S*£f*(§lKKaa)i2£*&G)StW 
07 ft 

[0 2 0] BlO>¥!S««ttP»asa<D3SisS^(DiKW 

07 ft 

[02 1] 0KD¥^^«H5&«SOi5i5S7J^O)iK^ 
07 ft 

[0 2 2] i10)¥^Si»^S^>S^(D^ 

07 ft 

[0 2 3] 0 io)¥*S^«Isl»5KSCD55!JS*i&a)5K^ 
07 ft £>♦ 

[0 2 4] 01<D¥IS^«lHl»KSCDSIjS*i£a)IK5B 
07 ft 

[02 5] 0 1 <D¥«l^«0»3SS<DS!>S*i£fl)IK^ 
07 ft 

[0 2 03 0io>¥»*Mfett[S» KB 
07 ft 

[0 2 7] *3U*fiSt*ft LfcJSffilifcl* *¥£**« 

ia»»ao>«!3fixis«t>i=*i^*iwflB0Tft ** 

[0 2 83 0 1<D¥^ft«[HM»aa>»>l75^CD^ 

07ft 

[02 9] m i <D¥is»ft«Q]»»a^ia^(Dii£^ 

07ft 

[0 3O] 0 i<D¥£tt£«IS»«B^£7J&(DWqfl 
07ft 

[0 3 1] 0i<D¥M?»««!S)»«BO)»l5fi*a(DlK^ 
07ft 

[0 3 2] 0 ico¥l3»^«IQjtt»ao)|tfiS«3£a)3£qa 
07 ft ^ 



[(513 3] 0 1 CO¥»5^^«[sl3&^S<DS5/iS*i£a)ltt^ 
0? 

0rfc £>♦ 
ITS 

[0 3 6] HHa)¥^^^ttI18&^ScDSyig^a)!tt^ 
[(S3 3 7] 0 i ®¥«tt^tt[39H£a<0»&*;£tDSKH 

oar* 
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